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CYHE author of the following treatife, Monfieur 
‘ff Ozanam, is a perfor fo wel! known and de- 
À Jervedly efleemed, among the learned who 
underfiand him in his native language, that if all 
others were alike acquainted with his worth, bis 
name would be a fificient recommendation. MS 
… This book is fuch a collection of the moft curious, 
mot furprizing, mofi ufeful, and moft agreeable 
performances of the arts and fciences as may prove 
va /pring of invention to the ingenious, furni/bing 
them with hints of innumerable other difcoveries 
aid contrivances, ferviceable to the neceffity, or the 
convenicncy, or the pleafure of human life. [Thus 
far the tranflator.] 


à The Author’s Account of the Work, 


“JT has been an opinion of long ftanding, that 
# there was fome fecret art amongft the moft 
learned of the Jews, of the Arabians, and of the 
difciples of that antient academy, which was in 
Egypt when Mofes was there educated, and fill 
flourifhed in the time of Solomon; infomuch 
that it hath excited the curiofity of the fineft wits 
to endeavour the difcovery of it: but is it poffible 
far AP to. 
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to learn an art without a mafter, and without books? 
The learned of that time committed nothing to 
writing ; or if they did, it was enigmatical, and fo 
remote from what à reader did expedt, that of them 
it may be faid, their filence was more inftructive 
than their difcourfes. 

Father Schott faith there are three forts of Cabala, 
{fo is that fecret art of the Orientals called ;) that 
of the Rabbies, that of Raimond Lully, and that 
of the Algebrifts. The firft he knows not what it is; 
the two laft are Recreations in numbers and figures: 
and no doubt is to be made, but the firft is of the 
fame fort. Jofephus, who was a Levite, writes 
with confidence, that by right of bis birth he had 
been inftraéted inall the myfteries of the Jews, 
and had been taught all the fecrets of their art. 
He boafted, from a courtly principle which fwayed 
‘him more than his Confcience, that, by bis art he 
‘had foretold the elevation of Titus to thé Imperial 
dignity. He concealed his game as men of cunning 
fhould, and as our matters teach us. He gives out 
himfelf for a miraculous perfon ; and when he re- 
dates the adventure where he fhould have loft his 
life by the defpair of the foldiers, refolved to cut 
. one another’s throat rather than furrender to the 
Romans, he attributes his deliverance to chance 
and a miracle. Notwithftanding Hegefippus, who 
wrote the fame hiftory, fays, that Jofephus did 
that miracle by the knowledge of numbers and 
figures : for he made thofe difperadoes to be ranged 
$n fach an order, that the lot feil upon thofe, whom 
. the commander defired to have déftroyed : he fav’d 
his own life, not by reafon of being a Levite, but 
becaufe he was a mathematician. Monfieur Bichet, 
in his 23d. probl. defcribes this fecret ; who, had he 
then lived, would have been ‘accounted as great a 
magician as Jofephus. Hence it appears, that ‘as 
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 moft abftracted knowledge may be reduced to prac- 
tice, and what feems moft remote may become o 
ufe. 
?Tis moft aftonifhing to find, that in the time 
_ of the emperours Dioclefian and Conftantine, the 
mathematicks were prohibited by the laws, as a 
dangerous fcience, under the fame penalties as for- 
cery or magick, being reputed equally criminal and 
pernicious to civil fociety; as appears from the 
17th title of the gth book of Juftinian’s Code. No 
doubt this was an effect of the ignorance which at 
that time reigned ; and becaufe of the great num- 
ber of impofters who ufed the mathematicks to 
cheat and deceive the credulity of the illiterate. 
~ Neverthelefs, the ftupidity of thofe is to be blamed, 
who fuffered themfelves to be gull’d; and their 
negligence is not to be allowed, who will not fufh- 
ciently improve their underftanding, fo as to be in 
a condition not to be abafed. There bave been 
{tates wherein tricks and little thefts, cleverly per- 
formed, were permitted, that all might be on their 
guard, and accuftomed to a requifite precaution. 
Ignorance keeps the world in perpetual admira- 
tion, and in a diffidence, which ever produces an 
invincible inclination to blame’ and perfecute thofe 
that know any thing above the vulgar; who, being 
unaccuftomed to raife their thoughts beyond things | 
fenfible, and unable to imagine that nature employ- 
eth agents that are invifible and impalpable, afcribe 
moft an end to forceries and demons, all effects 
whereof they know not the caufe. To remedy 
_ thefe inconveniencies is the defign of thefe Recrea- 
tions, and to teach all to perform thefe forceries 
which were dreaded by the councel of Juftinian : 
and hereby will be vindicated the fame of Thomas 
Aquinas, Albertus Magnus, Solomon, and many 
ie A 3 other 
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other great men, who had never been accufed for- 
magicians, but becaufe they knew fomething more 
than others; more effectually than has been done 
by the learned, who have been fatisfied by dint of 
argument only, to plead their caufe. 

It will, perhaps, be here objected, that by the © 
paltimes of mind, prefented to the world in the en- 
fuing book, the reader is diverted’ from that ftudy — 
and application, to which he might have been en- - 
gaged by treatifes of a ferious nature, which fix the 
thoughts, rendering them penetrating and inquifi-" 
tive. To this it might fuffice to alledye the exame 
ple of men famous for learning, whole like practice 

-.in this matter, may feem a juftification beyond any 
other could be brought. Tie learned Bachet, Sicur 
_ de Meziriac, famous for his excellent works, began 
to make himfelf known to the learned world, by 
a colleétion which he intitled pleafant problems pere . 
formed by numbers ; by which he defigned to make 
trial of bis own ability, and the opinion of the 
world, before he publifhed his commentaries on 
the arithmetick of Diophantus of Alexandria, and 
. his other works by which he hath purchafed to 
_ . himfelf immortal glory. Many orher authors of 
this age, as the famous father Kircher, the fathers 
Schott and Bettin, bave gained no lefs renown by 
the diverting problems in their works, than by ~ 
their reafonings, and more ferious obfervations. 

But left thefe illuftrious men, adduced as prece- 

* , dents, fhould themfelves be expofed to the cenfure 
= of thofe who would accufe them of novelty ; in- 
_ ilanees much more ancient, grounded on folid rea- 
‘fon, fhall be here produced, whereby it will appear 
> that in all times this has been done by the greateit 
_ men; being perfuaded, that the fame fource of 
+ reafon that makes men take pleafure in admiration, 

| : caufes 
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_ œaufes them in like manner, to find delight inthings _ - 

which are thesobjeét of that paffion. | 
_. The enigmatical fentences and propofitions, fo 

much admired and promoted by the kings of Syria, 

which occafioned the continuance of the paraboli- 
cal ftile fo long after, were nothing elfe but paf- 
times of mind, and entertainments equally fitted 
to excite pleafure, and to. give enlargement of un- 
dérftanding. Perfons of higher birth and. rank 
were of the fame make at that time, as thofe of 
our own are now: what was painful and laborious 
did difcourage them: to engage them to ftudiouf- 
nefs and reflection, by pleafure and curiofity, was 
a piece of extraordinary {kill and dexterity. Doubt- 
lefs, the education Nathan, by this means, gave to 
. Solomon, did mightily conduce to that grandeur of 
foul, and to that admirable wifdom which con- — 
ftitutes the charaéter, and is the glory of that 
| prince. me : 

It was alfo by way of diverfion the Chaldeans © 
and Egyptians, the inventers of aftronomy, did 
. foretell to their friends the time, and other circum. 
{tances of eclipfes, and erected fyftems which fhew- 
ed the length of the days, demonftrated the courfe 
of the flars, and reprefented all the varieties of the 
celeftial motions ; being perfuaded no lefs than the 
Grecians, that the firft intellectual pleafures are 
thofe which proceed from mathematical {ciences, 
in which they educated their children. They were 
convinced, that childrens reafon, though not yet 
in action, was not without its ftrength, and wanted 
only to be put in motion, in order to its progtefs 
towards perfeétion ; which might be effected by 
exciting in them a curiouity, that would do the 
fame with them which a Jong train of necellities 
does with thofe of more advanced years. Herein 
. Joy the fecret of Socrates, who taught children to 
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‘yefolve the greateft difficulties of geometry and 


arithmetick : this was the key with which he laid 
open their underftanding, knew its ftrength and : 
predicted their deftiny : this was inftead of that 
Demon or Genius he is faid to have cenfulted, 
and which is reported ever to have accompanied 
him. | | 

Though thefe plays of the intellect, here fpoken 
of, feem only amufements to pafs away the time ; 
yet are they poflibly of no Jefs advantage than thofe 
exercifes in which the youths of quality are bred 
up at academies, which fafhion as well as invigorate 
their bodies, and give them a graceful air in their. 
deportment: for ta be accuftomed to difcern the 


proportions, and the force of mixturés ; to find 


out an unknown point required, amongft a confufed | 
infinity of others; to take a right method in re- 
folving the moft intricate and perplexing propofiti- 
ons; is to have the mind fitted for bufinefs, to be 
armed againft furprizes, and prepared to overcome 
unexpected difficulties: things of no lefs confe- 
quence, one would think, than adjufting the moti- 
ons of the body by the inftruétions of a dancing 
mafter, or the tone ofa voice by that of a mu- 
fician. Nr 

Befides, are not diverfions fometimes neceffary ? 
And can any one be diverted by what he defpifes, 
or is afhamed of? Would a ftatefman choofe to be 
performing at dancing matches, in the intervals of 
conncils, and of important bufinefs ? Or were it 
becoming for him to be found in thofe exercifes 


. wherein he {pent the time of his youth? Decency, 


bufinefs, and health would in no wife allow it. But 
p {times of mind are for all feafons and all ages: 
they inftruct the youthfand divert the old : they are 
not beneath the rich nor above the ability of the 
poor: they may be ufed by either fex without tranf- 

cy -grefling 
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grefling the bounds of modefty. Thofe diverfions 


‘have this further and peculiar advantage, that there 


can be no excefs in them: for feeing there is a re- 


gular conduét of réafon therein, through all the 


fteps it fhould take, it cannot be conceived how it 


. fhould touch upon any extreme, its exercife being 


within the due medium, where the folution of the 
propofed fport is to be found. 

Thofe who have had the curiofity to obferve the 
conduct of great men in their private actions, have 
found that they are diftinguifhed as well in their 


‘yecreations as in their bufinefs. Auguftus ufed to 


exercife himfelf in the evenings with his family at . 
thefe diverfions, not judging it beneath him ; and 
recorded with no lefs exaétnefs the particulars of 
his recreations than thofe of his important affairs. 
That learned lawyer Mutius Scevola, after his con- 
faltations were over, diverted himfelf by playing 
at Chefs, and became one of the beft players ofthis 


time. Pope Leo X. one of the greateft men of his 


age, played fometimes at Chefs, if we may believe 
Paulus Jovius, to recreate himfelf after the fatigues 
of bufinefs. a 

Tt is certain the game of Chefs was invented for 
inftruction as well as diverfion. The attacks and 
defences, the divers fteps and advantages of the 


: different pieces, may furnifh the confiderate with 


* 


political and moral reflections. By the difafter of 
of the king, we may learn, that a prince muft infal- 


Jibly fall under his enemies power when deprived of 


his foldiers ; and that he cannot neglect the pre- 
fervation of them without expofing himfelf and his 
dominions. : 
All games that are, or may be invented, may be 
yeduced to three ranks. The firft is of thofe that 


depend altogether on numbers and figures; as the 


Chefs, the Draughts, and fome others : the fecond 
of 


2 
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of thofe that are governed by chance; as the dicey, 
and fuch like; the third fort is of. thofe that are 


fubjected. to the Jaws of motion, and require an 
exaétnefs and regularity thereof; fuch as fhooting 


-with guns, and with bows, the Tennis and Billiards. 


There are fome plays of a mixed nature, depending 
partly on fkill, partly on chance ; as the Tables, 
the Cards:and oi others. Bur it is certain, there 
is none of them which might not be fo far fabjected 
to the rules of the mathematicks, that one might — 
be aflured of the viétory, had he but all the under- 
ftanding requifite. Games of dexterity depend fo 
much upon principles of ftaticks and mechanicks,. 


that i: is only the want of a due knowledge of their 


rules, or of the way of reducing them to practice, 


tbat makes a man fall fhort of conquett. 
In all plays of chance whatever, the viétory dee 


pends upon the coming up of a certain number, 


upon weight, or upon the dimenfions of a figure 


. The gamefter that gives the motion, might at plea- 


fure determine the end of it, were his fkill and dex. 
terity perfe& ; and though this does not feem to be 
poflible, there being none to be found mafter of fo 
much cunning ; yet it is true that this might be 
done, and that an infallible method of winning, 
at Chefs for inftance, is not abfolutely impollible : 
but.no body has hitherto found it out; nor perbaps | 
ever will, feeing it depends on two great a number 
of combinations. It is enough that the point of 


uy perfection 1 is poffible, to encourage the labour of 


the curious. .“° A perfed orator, faid Tully, never 
“ was, and yet is pofible.” His piGure drawn by 
that famous maller, may be a pattern for the imi- 
ration of thofe who findy to excell in eloquence. 
The like may be {aid of a poet, a painter, an archi- 
tect, a phyfician, and all others. In like manner, 

LS | though 
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though it is true that no one has attained an ins 

fallible method in all plays, nor perhaps in any one; 

this ought to hinder none from endeavouring to 

- become as fkilful as be can, and to come up as near 
-äs may beto the idea of that method, which, becaufe 

founded upon principles of mathematicks, muit 

- participate of a mathematical certainty. : 

It may poffibly be thought an extraordinary at- 
tempt to endeavour to profelyte gamefters to this 
“opinion, and to engage ftatefmen and great com- 
manders in the ftudy of arithmetical recreations : 
notwithftanding there can be no harm in carrying 
the light, let who will follow afrer it : yea,’ is it 
poflible to hinder mankind from learning what is 
built on the moft natural principles, and on truths 
flowing from the effence of things? fhould they be 
deprived of pleafure fo inviting by theirsutility ; 

 añd which are fo familiar, fo ealy, and fo fuited to 

all endowed with reafon, that to berave men of 
them, were to rob them of whats is mott agreeable i 
in life. 3 
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man hear the found of a 
mufical inftrument 197 
LXXXII. To make an ecg 
enter a vial: without break~ 
Ing 
LXXXIV. To make ‘an ege 
mount up’ of itfelf ibid 
LXXXV. To make water 
freeze, any time ina hot 
room 
To make Ice in fummer 


es 


159 

LXXXVI. To kindle a fire by 
the fun beams © ibid 
LXXXVIL To make a fowl 
eroafting at the fre, turn 

: ‘ round of itfelf with the fpit 
160 

| LXXXVIIL. To make an ege 
ftand on, its fmalleft end 
without falling, upon a 
{mooth plain fue ch as glafs 
ibid 

A | TRXXIX. To make a piece 
> of gold ifappear, without 
altering the potition of the 
“eye or the piece, or the in- 

: tervention of any thing 161. 
RAC. To make a loaf a a 


“To melt at the 


‘ibid . 


158 


while it is baking in the oven 
161 

XCI. To’ fee in a dark room 
what paffes abroad ibid 


‘XCIT..To hold a glafs full of . 


, Water with the mouth down, 
fo as that the water fhall 
not run out 162 

XCLII. To make new wine 
keep its fweetnefs for fevetal 
years "863 
To recover the fweetne! fede 
. new wine w= IGA 

XCIV. To know when there . 
is water in wine, and to 

” feperate it from the wine 


ns 


164. 
Fo pour water into wine 
without mixing 165 


To know if milk is mixed 

with water | bid. 
To turn water feemingly 
into wine ibid 
XCV. To make a metallic 
body {wim above the water 
166 
XCVI. To fate aquafortis 
put up clofe in a bottle boil 
without fire ibid 
XCVII,. Tomake fulminating 

or thundering powder 168 . 
XCVIII.. To make Aurum 
Fulminans, or thundering 
gold 169 
XCIX. To make the fympa- 
-thetic Powder ibid 


— 


C. Of the magnetical cure of 


difeafes by tranfplantation 


171 
The great virtues of the 
Afh-Tree — 172 


CI. To ttopa bleeding at note 
or at any other part of the 
body 173 

CH. Ms prepare an dtitnient 

that 


[ xvi J | 
CXIV. To contrive a veffel 


that will cure a wound at 
a diftance — ibid 


CII. To pierce the head of © 
a pullet with a needle with- 


out killing it 178 
CIV. To make handfome fa- 
ces appear hideous in a dark 
PATOUE ais — ibid 
CV. To lift a mortar of ten 
pounds weight with à wine 


glafs —. — ibid 
CVI. To make an egg move 
upon the table 176 


CVil. To make an artificial 
flame — 
CVIIT. To make an artificial 
earthquake — ibid 
CIX. To prepare a lamp that 
will make a company look 
of any colour you pleafei77 
CX. To bake an egg upon 
your head — ibid 
CXI. To make flames iffue 
from an egg  — ibid 
CXII. To make a ring leap 
_ about ibid 


\ — — 


ibid … 


which keepsits liquor when 
filled to a certain heighth, 
but lofes or fpilis it all when 


filled a little fuller with the 


fame liquor — ibid 
CXV. To make a coach that 
a man may travel in with- 
out hories — 179 


CXVI. To make two images, 


one fhall light a candle and 
the other blow it out 181 
CXVII. To feem to turn 
water into wine ibid 
CXVIII. To deceive one with 
feeming pieces of tobacco- 
pipe — 192 


CXIX. To write letters fe- 


cretly, that cannot be dif- 


covered — ibid 
CXX. Secret Writing 183 
CXXI. Secret Writing ibid 
CXXII. Secret Writing 184. 


CXXIEI. To make glafs-drops 
ibid 

CXXIV. To reprefent the 
four elements in a vial 18e 


to their refpe@live tempers difpofitions, and capacities. 


CXI1L. Of a deceitful bow! to 
play withal = 98" CXXVOA Trick 22° 86 


Fuft publifbed by the Printer hereof. 
é cee infcribed to the Lady Amelia Fitzgerald, eldeft daugh- 
ter to the Rt. hon. James Earl of Kildare. 


HE POLITE TUT ORESS, or 


Younc Lapy’s Instructor : Being a feria’ of 
Dialogues between Mrs. AFFABLE, a fenfible Governefs, and 
feveral of her pupils of the firft rank: in which the Young — 
‘Ladies are made to think, fpeak, and aët in a manner fuitable 
No 

efs care being taken to form their hearts to virtue, than to | 
cultivate their underftandings with ufeful knowledge. In this 
work are included leffons in Geography; and a “clear abridg- 
ment of Sacred and Profane Hiftory : interfperfed with ufeful | 
Reflections, Fables, Moral Tales, Songs, &c. for their amufe- 
ment. By Madam La Princeffe de Beaumont; tranflated from 
the Prench. To which is added, Margaretta, the Perfidious _ 
Orphan; and Sophia, or the Double Efcape; two new 
NOVELS, never before, printed—-With an Adele to the ‘4 
Mafters and G iverneffes of Boardi ing Schools.—In two tee | 
_ Price neatly bouad together, in red leather and gilt. 28, 2. à ‘| 
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AND. 


rues 


Arithmetical Sports. à 


SPORT 1. 


Three ca husbands with their wives nor ready 
“to pafs by night over a river, do findat the river 
fide a boat which can carry but two perfens at 


once, and for want of a waterman they are nee 
ce ffi as to row themfelves over the river at  Je= 
| veral times: The queliion is, how thofe fi fix pers 


fans hall paps 2 by 2, fo “that none of the 3 
ound in the company of 102. 


wives may 


men, unlefs her | ‘husband. L_be present. ae 


FOXHHEY mutt tals in. this manner, v/z. 
x T - firtt. two women pafs, then one of them 

à brings back the boat and repaffes with 
f Le Dose fi the ‘third woman ; that done, one of 


| and fitting down npon the ground with her hufband, 


his EX the other two men to pafs over to find their ) : 
be LFP ER B wives. ax 


the three women brings back the boat, 


ES 


us E2) | 
wives ¢ then one of the faid men with his wife 
brings back the boat, and placing her upon the 
ground, be takes the other man, and repaffes with 
him; Laftly, the woman who is found with the 
three men enters the boat, and at twice goes to 
fetch over the other two women. | 


SPORT IL .. 

A Country-man having a fox, a goofe, and a peck 
of corn, in his journey came 10 4 river, where 
jt fo happened that he could carry but one over 

atatine. Now, as no two were to be together 
that might dejtroy each others fo he was at his 

_ wit’s end how to difpofe of them; for, fays be, | 

“tho? the corn can’t eat the goofe, nor the goofe 
eat the fox, yet the fox can eat the goofe, and 
the goofe eat the corm: The queftion is, how he 

 auult carry themover ? 

FURST he mutt carry over the goofe, leaving the - 
! F fox and corn, (for.the fox will not eat the corn) 

. thén, returning back, he may carry over the fox, 

bringing: the goofe back again; then leaving the, 

_goofe, he may Carry over the corn ; laftly, he muff 


x 9 


return to fetch the goofe. 


ie COM OR Le TL. 
© Two merry companions are to have equal Jhares of 
eight gallons of wine, which are iz a vellel con 
Boe tainiig axatly eight gallons: now 10 make this 
equal partition they have only two other empty 
veffels, 0 “which one contains five gallons, 
and the other three the queflion is, how they 
( fhall exactly divide the wine by the help of thofe 
Phree veffels? = * . HR 
+ O anfwer this queftion; let us call the veffel 
L__ of 8 gallons A, the 5 gallon v.ffel B, and 
“the 3 gallon veffel C. ; We fuppofe there aye se 
Se ae 


a $ PRE A eee 
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[3] 


Jons of wine in’ the veffel A, and 
the other two, Band C, are 
empty, as you fee in D. Hay- 
ing filled the veflel B with wine : 
out of the veffel A, in which 
there will then remain but 3 
gallons, as you-fee at E; fil. 
the veffel C, with wine out of 
the veffel B, in which, by con- 
fequence, there will then remain 
but 2 gallons, as you fee at F. 
This done, pour the wine of the veffe] C into the 
veffel A, where there will then be 6 gallons, as you 
fee in G; and pour the 2 gallons of the veffel B 
into the veflel G, which will then have 2 gallons, - 
as you fee at H; then fill the veffel B with wine 
out of the veffel A, by which means there will. re. 
main butt gallon init, as you fee at I; and con- 
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clude the operation by filling the veffel G with wine 


out of the: veffél B, in which there will then res nr 
main juft 4 gallons, as you fee at K; and.fo the 


queltion is folved. 


Tf, inftead of the veffel B, you would have the is on 
4 gallons to remain in A, which we fuppofed to be Fi 


filled with 8 gallons ; fill the veffel C with wine — 
out of the veffel A, and fo there Been) 
will remain but 5 gallons in it, as 
you fee at D; pour the 3 gallons 
of the veffel C into the vefle] B. 
which will then have 3 gallons of 
Wine, as you fee at E; and hav. 
ing again filled the veflel C with 
Wine out of the veffel A; where 
there will then remain but 2 
Ballons, as you fe at F; fill up 
the veflel B with wine out of C, 
whera there will then remaiu but sh 
Ones Mae yt Bg et 1 gallon 


bat ark» : 
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ï d *O refolve thefirft cafe, when the 4:men were 
g 


| [4] : 
x gallon, as you fee at G: at laft, having poured 
the wine of the veffel B into the veflel A, where 
there will then be 7 gallons, as you fee at H; 
pour the gallon of wine that is in C into the vefiel 
B, which by confequence will have only 1 gallon, 
as you fee at I; fill the veffel C’with wine out of 


the veffel A, where there will then remain juit 4 | 


gallons, purfuant to the demand of the queftion, as 
yousfee at 1H } ne? Nee ik Lal 


| 
S P‘OIRT : IVes yoo! | 
ral 


A blind Abbefss gifiting her Nuns: who were | 
« equally. difiributed: in eight cells built at thé 
| four corners of a fquare; and in\the middle o 
_. each fide’; finds an; equal number of perfons in 
each row or fide xcontaining three cells: At @ 
. fecond vifit, fhe finds the fame number of pers 
fone in each row, the their number was enlarged 
._ by the acceffion.of four men: And Gomingia third 
. time, fhe fill finds.the fame numberof perfons 
in each row, tho the four men were then gone, 
. and bad carried cach of them a nun with them. 


x 
» 


ot into the cells, we muft conceive ‘it fo, 

that there Was a man inreach corner-céll, and that 
twonuns removed from thence to eachtofithe mids 
x  dle‘cells: At this'rate, each corner 

ar ER cell: contained one perfon lefs than 
. 2) “before, and each middle cell ‘2 more 


1% 
eee 


© | 
“He tha before, fuppofe then. that at 
: 3 * ‘the-firt vifitation, each cell con: 


3 
1. =| itaipedic3 nuns, and fo that there 
3 3. 3] » wereg an :each. row, and 24 in all : 
PT sat the fecond vifit which is the firl 


; PE a ec £. % a s ; $ k | à ae 
cafe in queftion theseimült havebeen 5 nuns in cack 
er! pi t . A Pid ES A 


Roucg * ae middle 


[5] 


rs middle cell, and 2 perfons, viz, I 
2  5.:, 2}. man and 1 nun in each corner cell ; 
which ftill makes 9 perfons in each 
5 5] row. | 
ds To account for the fecond cafe, 
when the 4 men were gone, and 4 
nups with them; each corner cell 
muft have contained I nun more 
than at the firft vifit, and each 
‘middle cell 2 fewer: And thus, ac- 
cording to the  fuppofition laid 
- down, each corner cell contained 
4 nuns, and there was only x in 
: each middle cell ; which ftill make 
9 in a row, though the whole number was but 20. 
Note. Though at firft fight it may be thought 
by fome that the four foregoing Sports cannot be, 
refolved by any certain rule, but only by many — 
trials ; yet by infallible argumentation and difcourfe, 
the folution of thofe queftions may be found out, — 
Çor elfe the impoffibility of them, if by chance they _ 
fhould be propounded impoffible. _ ; 
ESPOIR T 7M 


Fifteen Chriflians and fifteen Turks being at fea in 
“one and the fame fhip in a terrible florm, and 
the pilot declaring the necefity of cafling the one 

half of thofe perfons into the fea, that the reff — 
might be faved ; they all agreed, that the per- 


+ 


Sous to be caft away fhould be fet out by lot after 
this manner, viz. the thirty perfons fhould be 
_. placed in a round form like a ring, and then be- 
ginning to count at one of the pallengers, and. 
proceeding circularly, every ninth perfon fhould — 
be cat into the, fea, until of the thirty perfons 
__ there remained only fifteen. The queftion ts, how, 
\ thofe thirty perfons ought to be placed, that the — 
rs B 3 | 


bof 


"ther point-over the next ninth; and continue to, 


| C6] 
Lot might infallibly fall upon the fifteen Turks 
and not upon any of the fifteen Chriftians? - 
TOR the more eafy remembring of the rule to. 
F _refolve this queftion, I fhall prefuppofe the five 
vowels, 4, e, à, 0, “, to fignify five numbers, to 
wit, (2) one, ©) two, (/) three, (9) four, and (x) 


five; then will the rule itfelf be briefly compre- — 


hended in thefe two following verfes : 


From numbers, Aid, and Art, 
Never will fame departed 17 


In which verfes you are principally to obferve. 


the vowels, with their correfpondent numbers before . 


-affigned ; and then beginning with the Chriftians, 
_ the vowel o (in frov:) fignifies that four Chriflians 


are to be placed together; next unto th:m the. 


vowel z Num.) imports that five Turks are to_ 
be place ; 
notes two Chriftians ; @ (in 4d) one Turk ; i (in 
Aid) three Chriftians; à (in and) one Turk; 2 
(in Art) one Chriftian ; e (in ze) two Turks; ¢ (in, 
ver) two Chriftians; 3 (in wi//) three Turks; a (in 
_ Fame) one Chriftian; ‘e (in Fame) two Turks; e 
{in de) two Chriltians; @ (in part) one Turk. - 


:. The invention of the faid rule, and, fuch like, 


depends upon the fabfequent procefs, viz. If the 
number of perfons be thirty, let thirty figures or 
cyphers be placed Cireularly, oy elfe in a right line 


«| €000600OR00G000900H000d0002006 

! That done, begin to count from the fir, and 
mark the ninth (or what other fhall be affigned) by 
putting. a point or crois over it; then count forward 
from that which you have marked, and place ano- 


do, 


YA 
Lee 


together ; in like manner e (in bers) de-* 


jar | 
do the fame, beginning again when you fhall be at 
the end (if the cyphers are placed in a right line,) 
and pafling over thofe which you had already 


marked, until you have marked the number require 


ed, as in the,example propounded, until you have. 


marked fifteen; for then all the cyphers marked . - 
fall be thofe which muft be caft away, and the — 


others thofe that are to remain.  Hence it is evident, 
that if you obferve how thofe cyphers marked, are 
difpofed among thofe which are not marked, you 
will eafily make a rule for any number whatfoever. 


By this invention (as fome conjecture) the famous - 


hiftorian, Fofephus the Few, preferved his life very 
fubtilly in the cave, to which himfelf and forty of his 
countrymen had fled from the furious and conquering 
~ Romans at the fiege of Fotapata: For his faid coun- 

trymen‘having moft wickedly refolved to kill one 
“ another, rather than yield to their enemies, he at 
Tength (when no arguments that he could ufe would 


… diffuade them from fo horrid an act) prevailed with — 
them to execute their tragical defign by lot; and, — 


fo by the help of the aforefaid artifice, as we may 
fuppofe, himfelf, with one other perfon only re- 
mained alive, after the reft were inhumanly mur-. 
dered, they agreed to put an end to the lot, and 
thereby fave their lives. This {tory you may fee at 
large in the fourteenth chapter of the third book 
of the Hiftory of Fofephus, of the wars ‘of the 


JEWS. : 
vi SPORT VE 


To Subllra&, with one fingle operation, feveral 
|  Jums, from feveral other fums given 


ia 


+ § - line at B, from all the fums above the line 
at A ; begin by adding the numbers of figures of 
Be | se | | B 4 : the- 


~ © fubftrad all the fums that are under the | 


cs 
CE 
RAR 


\ 


ner 

Le the right hand column under the line 
Sac ‘faying, 8 and 4 is 12, and 2 makes 
4594 À 14; which taken from the nearelt tens, 
ae viz. 20,there remains 6 ; which we add 
4 to the corre fp onding column above, fay- 
pay ing 6 and 8 miker4, and 2 is 16, and 
74 4 make 20, and 3 make 23 : here we 


220: : \ 
saa B write 3 underneath ; and in regard 
| there are juft two tens, as before, we 

——— + : ° 
ee retain or carry nothing. This done, we 
me add after the fame manner, the num- 


bers of the next lower column, faying, © and 518 5, 


and 4make 9; which taken from the neareft ten, 


ieaves 1: which we add, as above, to the fuperior 


correfpondent column, faying, one and 4 make 5, 


and ÿ make 10, and 6 make 16, and 4 make 
no: here we fet o undern‘ath, and there being here 
two tens, whereas in the inferior correfponding 
column there was but one, we keep or carry the 


- difference 1 to be taken from the next inferior cos ~ 


Jumn, becaufe we found more tens in A than in B: 
For had we four.d fewer in A than in B, we muft 
have added the difference : and if it fhould fo fall 
out, that this difference can not be taken from the 
.interior column, for want of fignificant figures, as 
it happens here in the fifth column; we muft add 
jt to the fuperior column, and write the whole 
Sum under the line. Thus in the example pro- 

ofed, we have 162¢03, for the remainder of the 
fobltraction- 


4, 


SPORT. VIT. 
Compendious ways of Multiplication. 


FE © wultiply any number, 128 for inftance by 


# a number that’s the product of the‘muitipli- 
cation of ‘wo other numbers; 24 for inftance, the 
product of the multiplication of 4 and 6, or of 3 

f and 


Tea] 


and 8 : we multiply the number propofed 128 by 


4, and the product 512 by 6, (or elfe 128 by 3, 
and the product by 8) and have 3072 for the re- 
quired multiplication. | | 

Hence it follows, that to multiply a number pro- 
pofed by a fquare number, we muft multiply the 
number propofed by the fide or the root of the 
fquare, and then the product by the fame fide again, 
Thus to multiply 128 by 25, we multiply it by 5, 
and the product by 5 again. 

To multiply any number, 128 for inftance, by 
a number that’s the product of the multiplication of 
three other numbers, as 108 the product of 2, 6, 
andg, or of 2, 6, and 6: we multiply 128 by 
2, the product by 6, and the fecond produét by 9; 
or elfe 128 by 3, the product by 6, and the fecond 
product by 6. : 

The confequence of this is, that to multiply any 
number propofed, by a cube-number, we muft 
multiply it firft by the fide or root of the eube ; 
then the product of that multiplication by the fame 
root, and the fecend product by the fide again. 
As, tomultiply 128 by 125, the cube-root of which 
is 5, we multiply 128 by 5, and the product 640 
by five sgain, and the fecond produét 3200 by five 
again. Thus to find how many cubical feet are in 
32 cubical toifes, we multiply 32 by 6, the product 


of that by 6, and the fecond product by 6. 


To multiply any number by what power you will 
of five, add to the number propofed, on the right- 


hand, as many cyphers as the exponent of the 


power contains unites, as, one cypher for 5, two 


: 
| 


for its fquare 25, three for its cube 125, and fo 


on: and divide the numbers thus augmented By 


the Ike power from 2, that ts, 2 for 5, 4 for its 

fquare 25, 8 for its cube 125, and fo on. 
“Thus to multiply 128 by 5, we divide 1280 by 
2, and the quotient 640 is the product of the mul- 
tipli- 


Le 


[ro] 
tiplication : but to multiply 128 by 25 the fquare 
of 5, we divide 12800 by 4 the fquare of 2, and 
the quotient is the product demanded ; and to mul- 
tiply the fame number 128 by 125 the cube of 5, 
we divide 128000 by 8 the cube of 2. And fo 
on. 
To know how many inches are in 53 foot, we: 
multiply 53 by 12; or it might be done by multi- 
p'ying 53 by 2, and the produé by 6; or. 
$3. 53 by 3, and the produët by 4. But there’s 
53 a way of doing it without any multiplication ;_ 
53 viz. by fetting down 53 under 53, and then 
——— $3 again under both, advancing it a column 
636 tothe left, fo as to make 3 ftand under's ;_ 
for the fum of thefe three is 636, the num- 
ber of inches contained in 53 foot, or of pence in 
53 fhillings. | 
_ To multiply together two numbers compofed of 
feveral figures, 12, for inftance, and 18; we re- 


duce the firft number 12, into thefe three parts, 


each of which confifts only of one figure, 2, 4, and 
6, and in like manner the fecond number, 18, into 
4, 6, 8; each of which laft muft be multiplied by 
2, the firlt part of the firft number; and then by 
4, the 2d figure of the fame firft number ; and at | 
_ daft by 6, the third part : and the fum of all thefe 
_ produdts anfwers the demand. 
SPORT VII. 
| Divifion fhortened. that 
Fr | O divide alarge number by a fmaller, by 
only addition and fübftraétion, as 1492992 
by 432; we commonly put the divifor to the left, 
onder 1492, to know how many times ’tis contain- 
ed in that number. But yet we may fave ourfelves — 
— phat labour by making a tariff of the divifor ; for 
which end we place it on the right over-againft 1; 
| | then 


rh, 


ay fii] 


then add it to itfelf, or double it, and place that 
over-again{t 2: Then we add it to the double, and 
place the fum oppofite to 3; adding it to the 
triple, we have its quadruple oppofite to 4; as the 
additional of itfelf to the quadruple, gives the 
quintuple oppofite to five; and fo of the other 
multiples oppofite to 6, 7, 8, 9, 10: The laft of 
which, viz. the multiple correfponding to ro, 
ought, ‘if the table is right done, to be the fingle 
divifor with a cypher on the right-hand. Mee 


| 432 1492992 (3456 
2 | Bia eae ( 4A 

3 | 1296 .——_———_. - my 
4| 1728 1969 

5 | 2160 1728 

612592  — 


713024, 2419 
(813456 2169 

| 19/4320 26592 
2592 

900 


Having; thus prepared: your table, proceed in the 
common way of divifion; and every time you have 
occafion to know how often your divifor is con- 
tained in the correfponding number, look in your 
table for the neareft number that does not exceed : 
and the number to which that is oppofite gives you. 
at one view the figure you are to put in your quo= 
tient. As, in the beginning of the divifion here 
exemplified, you. want to know how often 432 is 
to be found in 1.492; in your table, you find 1296. 
(the neareft number to 1492.and not exceeding it) 

- oppefite to 9, and agcordingly 3 is the firft fizme, 
@f your quotient; and fo of all the reft. 
| Eh 


fquare feet, as the value of 542 fquare feet. 


(Ml. 


% This way is very convenient, when we have 


occafion to divide large numbers by a fmaller num- 
ber ; for the tariff of our divifor keeps us from be- 
ing at a ftand, by refolving us readily upon all our 
divifions. This is frequently the cafe of furveyors 
of land, who have occafion to divide large num- 
bers by 144, when they want to reduce fquare in- 
ches into fquare feet : or by 1728, when they want 
tour educe cubical inches into cubical feet. 

To divide any number by what power you will of 
5, multiply it by the like power of 2, and cut off 
from the right hand of the product as many figures 
as there are unites in the degree of the power; the 
remaining figures on the left will reprefent the quo- 
tient of the divifion, and thofe ftruck off will be 
the numerator of a fraction, the denominator of. 
Which will bethe like powerof To. | 

To divide any number by a fmailer, that is the 
product of the multiplication of two yet fmaller 
numbers, divide the number propofed, by one of 
the two fmaller, and the quoient by the other; 
and the fecond quotient arifing from the Jaft divi- 
fion, is what you want. , | 

Thus to divide 20736 by 24, the product of 3, 
and 8, or of 4 and 6, we take the 8th part of its 
3d, or the 6th part of its 4th, or, (which is the 
{ame thing) we take the 3d of its Sth part, or the 
ath of its 6th, and our quotient proves 1728. | 

Hence to reduce fquare feet to fquare toifes, (a 
toife is 6 foot) we mult take the 6th part of the 6th 

art of the number propofed of fquare feet, becaufe. 
a fquare toife is 26 fquare foot, and 6 times 6 is 
36. Thus to reduce 542 fquare feet to fquare 
toifes, we muft take the 6th part of 90% (the 6th 
part of 542) and fo have 15 fquare toifes and 2 
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SPORT IX. 
Curious properties of Numbers. 


sf UMBER 9 has this property ; that when 
0 it multiplies any number of integers what- 
foever, the fam of the figures in the produét is di-’ 
vifible by 9: thas 53, multiplied by 9, makes the 
produét 477 ; the figures of which, added together 
viz. 7 and 7 and 4 make 18, which is exactly di- 
vifible by 9. i : 
If. Take any two numbers whatfoever, either 
one of the two. or their fam, or their difference 
is divifible by 3: thus, of the two numbers 6 and 
5, 6:is divifible by 3 ; of rx and 5 the difference 6 
is divifible by 3 ; of 7 and 5 the fam 12 is divifible 
bois be | 
Vi. The product arifing from the multiplication 
of two numbers, the fquares of which make a joint 
fquare number, is divifible by 6: thus 12 the pro- 
-duét of 3 and 4, the fquares of which, v/z. 9 and 
16, make together the fquare number 25; this 12," 
I fay, is divifible by 6. ieee iat 
= To find two numbers, the fquares of which make 
together a fquare number, multiply any two num- — 
‘bers, the one by the other, and the ‘double 
‘of the product will be one of the two nüm- 
bers demanded, and the difference of their fquares 
will be the other. Thus in 2 and 3, the double of 
their produét 12, and 5 the difference of their 
fquares (4 and 9) are two numbers of that quality, 
that the f fquares 144 and 25 make together the 
{gure number 169, the root of which is.13. See 
Sport X and: XI. Fr 
IV. The'fum and the difference of any two : 
numbers, the fquares of which differ by a fquare 
number, are each of them, either a fquare number, 
or the half of one ; thus, take the ndmber 6 and 
10, their fquares 36 and 100 differ by the fquare 
number 
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number 64; their fam is 16, and their differetice. 
4, €ach of which is a fquare number: then take & 
and 10 for the two numbers, their fquares 64 and 
100, differ by the fquare number 36; and the funt 
18, and the difference 2, are the halfs of the twa 
. fquare numbers 36 and 4.— Hd od \ 
To find two numbers, the fum and difference of 
which, are, each of them, à Square number, In 
Which cafe, the fquares of thefe two numbers will 
likewife differ by a fquare number ; pitch upon any 
two numbers, as 2, and 3, the produé of their 
multiplication is 6, their fquares are 4 and 9; 13 
the fum of the two fquares, and 12 the double of 
the product of their multiplications, are the num- 
bers we look for ; for their fam 25, and their. dif- 
ference 1 are both fquare numbers; and further; 
their fquares 169 and 144 differ by the fquare num-' 

ber 25. 
To find two numbers, the fum and difference of. 
which are each of them the half or the double of a 
Square number ; in which cafe their fquares will 
likewife differ by a fquare number; take any. two 
numbers, as 2 and 3, the fquares of which are 4 
. and9; 13 the fum of thefe two fquares, and 5 the © 
difference, are the two numbers demanded ; for 


their fam 18 and their difference 8, are the halfs of 


the two fquare numbers 36 and 16, and the dou: 
bles of the two fquares numbers 9 and 4; and far- 

ther, their fquares 169 and 25, differ. by the fquare 
pumber 144 the root of which is 12. | 

_ V. Every {quare number ends either with two 

cyphers, or with one of the ¢ figures r, 4, 5, 6, 

9, which ferves for a rule, to diflinguifh when a 
number propofed is not Square, viz. when it does 

not end as above; nay, if it does end with two 

noughts, and thefe are not preceded by any of the 
oregoing 
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foregoing five figures, we may reft affured it is nos 
fquare, | 

VI. Every fquare fraction, that is, every fraction 
that has its fquare root, is fach, that the product 
of the multiplication of the numerator by the deno- 
Minator is fquare. Thus we know a fraction is | 
not fquare, when that does not happen. Take 
the fraction 25, we know it to be fquare, becaufe 
1764, the produét of 28, multiplied by 63, is a 
fquare number, having 42 for its root; and fo the 
fquare root of the propofed fraction is $3, retaining 
the fame denominator; or 34, retaining the fame 
numerator, for either of thefe is equivalent to 3, 
for the fquare root of the propofed fraction £$ or $. 

VII. Any cubical fration, #. ¢. any that has its 
cube-root, is fach, that if you multiply the nume- 
rator by the fquare of the denominator, or the de- 
nominator by the fquare of the numerator, the pro-. 
duct has its cube-root; and it is by this rule that 
we know when a fralion. is a cube frattion, fuch 
is =3% for 3375000, and 216000, the two products | 
of the two ways of multiplication juft. mention- 
ed, have 150 and 60 for their cube roots, and fo 
the cube root of the fraction 524 is 449 retaining 
the fame denominator, or 4 retaining the fame: 
numerator, for each of thefe fractions is equal to 
2 as the cube root of the propofed fraction 774. 

“VIII. Though it is not poihble to find two 
homogeneous powers, the fum and difference of 
which are each of them a power of the fame degree, 
that is, fquare numbers if the two firft are {quares, 
and cube-numbers if they are cubical, dc. yet it 
is poffible, and very eafy, to find iwa triangular 
numbers, the fum and difference of which, are each 
of them a triangular number. 

‘Thus 15 and 21 are two triangular numbers, the — 
fides of which are five and 6, and their fum 36; 
7 an 
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and the difference 6 are likewife triangular numbers, 
having 8 and 3 for their fides. Again 780 and 
990 are triangular numbers, the fides of which are 
39 and 44, and their fum 1770 and the difference. 
210 are likewife triangular numbers, having 59 and | 
go for their fides. ‘Once more, 1747515 and 
‘2185096 ate triangular numbers, having 1869 and | 
2090 ioe their fides; and’ their fum 3932610 and 
the difference 437580 are likewife triangular num: | 
bers, the fides of which'até 28c4 and935+ 
© Bya Triangular Number we underftand the fum 
~ ofthe natural numbers, 1, 2, 3, 4, 5, 6; begin- 
‘ning with unit, and rifing to what number you will, | 
the laft and the greateft of which is called the fide. 
Thus we know that ro is a triangular number, the 
fide of which is four, by reafon that it is equal to 
the fam of the firft four natural numbers, 1, 2, 35 
4, the laft and greateft of which is 4. It was 
called Triangular,‘ becanfe you may difpofe 10 : 
points in the form of an équilateral triangle, each 
fide of which contains 4, and hence it was that. 
4 got the name of the fide of the triangular num 
‘berto. | a 1 | bal 
To know if a number propofed is triangular, you 
© moft multiply it by 8, and add 1 to the product; 
for if the fum be fquare, the propofed number is 
triangular. Thus we know that TO is triangular, 
becaufe 81 (the fum of its multiplication by 8, with 
with the addition of 1) is a {quare number, having 
for its root. LUE BAG 
IX The difference of two homogeneous powers, 
as of two fquare numbers, of two cube numbers, 
&c. is divifible by the difference of their fides. 
Accordingly we find that 21, the difference of the 
two fquare numbers 25 and 4, the fides of which 
are 5 and 2, is divifible by 3, the difference of 
the fides ‘or roots, ‘the quotient 7 being always 
equal 


(194 


~ equal to the fum of the fame fides or roots; and 


that 117, the difference of the cubes 125 and 8, 


the roots of which, are 5,and 2, is divifible by 3 


the difference of the roots, the quotient 39 being 
equal to the produét of the faid roots multiplied 
one into another, viz. 10, added to 29 the fum 
of their fquares 25 and 4 

. X..The difference of the two homogeneal pow- 
ers, the common exponent of which is an even 


number, is divifible by the fum of their roots. 


Thus, 21 the difference of the two fquare numbers 
25 and 4, the roots of which are 5 and 2, is divi- 


 fible by 7, the fum of the faid roots, the quotient 


3 being equal to the difference of the roots, and 
609 the difference of the bi-quadrats 625 and 16, 
the roots of which are § and 2,,is divifible by 7, 
the fum of the roots, the quotient 87 being equal | 


to the product arifing from 3, the difference of the 
roots, multiplied with 29 the fum of their fquares 


25.and 4. 
_ XI. The fum of two homogeneal powers, the 


common exponent of which is an odd number, is 
 divifible by the fum of their roots. Thus weknow 


that 133 the fum of the two cubes 12% and 8, the 
roots of which are 5 and 2, is divifible by 7 the 


fam of thefe roots, the quotient 19 being equal to 
the excefs of the fum of the fquares of ‘the roots 
(29) above the produé of the roots (10). And 
that 3157 the fum of the two fur-folids 3125 and 


32, theroots of which are 5 and 2, is divifible by 


7 the fum of the roots ; the quotient 451 being 
equal to the excefs of 741 the fum of the bi-qua- 


drat powers of the roots 5 and 2 (625, 16} 


and of the fquare of the product of the roots 

(Too) its excefs, I fay, above 290 the product of 

the fam of the fquares of the fame roots (29) mul- 

Tiplied by 10 the product of the roots themfelves. 
C | 
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XIT. All the powers of the natural numbers ry . 
2, 35 4, 5, 6, wc. have as many differences as 
their exponents contain units, the laft differences 
being always equal among themfelves in each power, 
that is, the fecond differences, or the differences: 
of the differences, in the fquares 1, 4, 9, 16, 25, 
36. &c. for thefe fecond differences make 2, the 
firft being the uneven numbers 3, 5, 7, 9, II, &'c. 
The third differences, or the differences of the dif- 
ferences of the firft differences in the cubes 1, 8, 
27, 64, 125, 216. dc. for thefe third differences 
make 6, the fit being 7, 19, 27, 61, 91, &c. 
and the fecond differences, 7, ¢, the differences of 
thefe differences being 12, 18, 24, 30, &c. which 
rife by 6 for the third difference, and fo of the 
reft. | 
The fame thing happens to Pollygon numbers 
formed by the continual addition of numbers in 
continual arithmetical progreflion, which are called 
Gnomons, and of which the firft is always an unite, 
which is virtually any Polygon number. The fame 
is the cafe with Pyramidal numbers, which are 
formed by the continual addition of Polygon num- 
bers confidered as Gnomons, the firft of which is 
always unit: and in like manner with the Pyrami- 
do-Pyramidal numbers, which are produced by the 
Continual addition of Pyramidal numbers, confi- 
dered as Gnomons, the firft of which is always 
Payee : 
When the Gnomons rife, or exceed one another _ 
by one, as 1, 2, 3, 4 5» 6, &c, the Polygon 
numbers 1, 3, 6, 10, 15, 21, &c. which are 
formed from them are called Triangular, the pro- 
 perty of which is fuch, that each of them being 
multiplied by 8, and the produét inlarged by unity, 
the fum is a fquare number, as we intimated above. 
And farther, 9 the fum of the fecond and the third,” 
fe omitting 


hig i : 
omitting the firft, is a fquare number, and 26 the 
fum-of the fifth and the fixth, omitting the fourth, 
is likewife fquare, and fo on. | 
When the Gnomons rife, or exceed one another * 
by two unites, as the odd numbers 1, 3, 5, 7,0, 
41, &c. the Polygon numbers formed from them, 
154 9, 16, 25, 36, &c. are fquare numbers 3 
and when the Gnomons increafe by three unites, 
as I, 4, 7, 10, 13, 16, dc. the numbers formed 
from them, I, 5,12, 22, 35, 51, &c. are called 
Pentagons, and have this peculiar quality that each 
of them being multiplied by 24, and 1 added to 
tbe produét, the fum is a fquare number, by which 
rule we know when a propofed number is Pentagon, 
and fo of the others. 3 
«To find the fum of as many triangular numbers 
as you will, commencing from unit, of thefe eight. 
for inftance, 1, 3, 6, 10, 15, 21, 28, 36, mole 
tiply the given number 8 by the next follower 95 
and the product 72, by the next after that 10, and 
divide the fecond produé 720 by 6, the quotient 
gives you 120 the fum demanded. | 
_ The fum ofall thefe infinite fraétions ET ee ee 
wc. the common numerator of which is I, and the 
denominators of which are triangular numbers, 
their fom, I fay, is juft 7. 
To find the fum of as many Jquare numbers from 
an unit as you will, of thefe eight, for example, 
1, 4, 9, 16, 25, 36, 49, 64, take 36, the laft 
of as many triangular numbers, viz. 1, 3,6, 10, 
15, 21, 28, 36, from 240 the double of this fam 
120, and the remainder 204 is the fam you want. 
XIN. The cubes, 1, 8, 27, 64, 125; 216, tes! 
of the natural numbers, 1,.2;.3, 4, 5, 6, &c. are 
finch, that the firft 1 is a fquare number, the root 
of which r is the firft triangular number; the fam of. 
the two frft, rand 8, viz. 9, isa fquare number, 
| C 2 the 
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the root of which 3 is the fecond triangular numbers 
36 the fum of the three firft, 1, 8,27. is a {quare 
umber, the root of which 6 is the third triangu- 
lar number, and fo on. And therefore if you want 
to find the fum. of any number of cubsc numbers from 
an unit, of thefefix for example, 1, 8, 27, 64, 
125, 216,) the fquare of the fixth triangular num- 
ber 21, (441), 1s the fum you defire. . ; 

XIV. Among whole numbers, there is only 2 
that being added to itfelf, makes as much as when 
multiplied by itfelf, viz. 4, for all other numbers 
make more by multiplication than by addition. 

Though we cannot find two whole numbers, the 
fam of which is equal to the product. of their mul- 
tiplication, yet we can eafily fxd two fractional 
numbers, and even.in a given, Ratio, the fum of 
which is equal to.their product, viz, by dividing 
the fum of the two terms of the given Ratio by. 
each of the two terms; thus, if you give them the 
Ratio of the two numbers, 2, 3, divide their fom 5 
feparately by 2 and by 3, and you will have the two, 
numbers 2!, 12, which make as much when added. 
together as when multiplied together, RAGE 

XV. Any number is the half of the fum of two 
others equally remote, the one in the way of defect, 
and the other in excefs. For example, 6 is the, 
half of 12, the fam of the two numbers equally 
remote, 5 and 7, or 4 and 8. 

XVI. The number 37 bas this property, that 
being multiplied by any of thefe numbers, 3, 6, 9, 
12, 15, 18, 21, 24, 27, which are in continual 
arithmetical progreflion, all the products are com- 
pofed of one figure thrice repeated. 
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XVII. The twoinumbers 5 and 6 are called Sphe~ 
rical, becaufe sibels/powers terminate’ in thefe very 
numbers. The powers of 5; viz. 25. 125, 625, 
oc. terminate ins; ‘and in like manner the powers 
of 6, viz. 36, 216, 1296, rc. end with 6. 

5 hastbat peculiar quality, that when multiplied 
by an odd: number (4s 7) its product terminates in 
5, (as 25) and when multiplied by an even number 
(as 8) its produét ends in a cypher, (a8 40) 

The other number, 6, has likewife this fingular 
quality, that itis the firft of the numbers which 
we call perfect, as'being equal to’ the fum of their 
aliquot parts, for 6 is equal to’ the fum of its ali: 
quot parts 1,2, 3; 28 is likewife a perfec? num- 
ber, in regard it is equal to the fum of its aliqout 
parts 1, 2, 4, 7, 14: and one may find an infini: | 
ty of other perfeét number, as 496, which is equal — 
to the fum of itsialiquot parts 1,2, 4, 8, 16, 31, 
62, 124, 248: : ABM 

To find all the perfect numbers in order, make ufe 
of the powers of 2; viz. 2, 4, 8,16, 32, &c, and. 
fee which of thefe ‘powers, when “an unit is taken 
from them, makes a prime’ number, and’ you will 
find in 4, 8,:32, &c. that if you fibftraé r from 
each of them, the remainders 3, 7; 31, dc. are 
prime numbers, each’ of ' gy 


which ought to be multi- 2 4 8 16 32 
plied by the half of the 47; ab te aca I 
correfponding power, that — — 
is, 3 by 2, 7 by 4, 31 OL shel 31. 
by-16; &c. in order to 24 16 


obtain the perféét num- 

bers 6, 28, 496, Uc. 6 28 ‘496 
To find alkthe Aliquot Parts, or all the divifors 

of a propofed number, of which an unit is always 

one. If the number be 8128 (for example) which 
J rss C 3 ig 
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is likewife. a .perfé& number, divide it by the leaft 
number that offers, viz. 2,;whichäs eafily done, 
becaufe 8128 is an even. number; 4d" the quotient 
will be 4064, which fet down -ower. again{t 2 for 
your fecond divifor, which may ftill be divided by 
the firlt divifor 2, and fo its fquare 4 may likewife 
be a divifor, which fet down under 2, over againft 
the fecond quotient 2032 for another divifor, which 
may ftill be divided by the firft divifor 2, and 


therefore its cube 8 will likewife be a divifor, which 


you are to write under the fquare 4, and oppofite 
to the third quotient 1016 for another 3 


divifor : thus you goon, till.you come | 4064 


I 
a 

to the laft divifor that cannot be di-.: 4 2022 
8 


vided by 2, viz, the fixth quotient 127. 1016 


which being a prime number, that-is, 16 : 508 
à number that,can be divided by no- 32 254 
thing but an unit, gives us to know 64 127 


that we have traced all the divifors of -— 


the number propofed 8128, and here 127 8001 


you fee the fum of the divifors is equal 127 
to the number propofed, and by cons i> > 
fequence it is a perfect number. | wrod 828i 
. By the fame method did we STB. 
find out all the divifors of the : ,2 1048064! 
other number 2096128, which, 4: ‘524032! 
is likewife perfect, for.as you... -8 + 262016: 
fee it is equal tothe fum of its. 16. 131008: 
aliquot parts. You fee likewife 32 + 65504 
that the Jaft -quotient 2047 64 32752 
which anfwersto 1024 the tenth 128 .. : 163761 
power of the firft divifor 2 is 256 8188 
_alfo a prime number, for if it . 512 | 4094% 
could have been divided byany 1024 2047 


other number beyond 2, as by. 


. Z 


3, it behoved us to have mul- 2047 2094085 


tiplied 


? 


j 
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tiplied all the power of the firft divifor 2 by this 
new divifor 3, and to have divided: the number 


propofed and all the quotient by this new divifor. 
3, in order to have their divifors, as you will fee * 


in the following example. 

_XVIIL The number 120 is equal to the half of 
240, the fum of its aliquot parts 1, 2, 14, 556, 
8, 10, 12, 15, 20, 24, 30, 40, 60. The num- 
ber 672 is likewife equal to the half of 1344 the 
fum of its aliquot parts, as will appear by obferving 
the method above prefcribed, which we fhall not 
now repeat. .We may find a great many other 
numbers, that have the fame quality; nay, fome 
may be found to be the third, or any other part of 
the fum of their aliquot parts, which we fhall not 
new infift upon. 

_ XIX. The two numbers 220 and 284 are called 
Amiable, becanfe the firft 220 is equal to the fum 
of the aliquot. parts of the latter, 1, 2, ATL, 
142 ; and reciprocally the latter 284 is equal to 
the fum of the aliquot parts of the former, I, 2, 
4, 55 TO, 11, 22, 44, 55, 110. Thefe aliquot 
parts are eafily found by what we have faid before, 
efpecially if we confider that all numbers that end 
in 5 or ino, are divifible by 5. 

To find all the Amiable Numbers in order, make 
ufe of the number 2, which is of fuch a quality, 
that if you take x from its tripple 6, from its fex- 
tuple 12, from the o¢todecuple of its fquare, 72, 
the remainders are the three prime numbers 5, 11, 
and 71, of which 5 and 11 being multiplied toge- 
ther, and the product 55 being multiplied by 4 the 
double of the number 2, this fecond product 220 


will be the firft of the two numbers we look for ;~ 


and to find the other 284, we need only to multiply 
the third prime number 71, by 4, the fame double 
of 2, that we ufed before. ‘\ 
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To find two other amiable numbers, inftead of 
2 we make ufe of two of its powers that poffeffes 
the fame quality, fuch as its cube 8 ; for you fub-' 
tract an unit from its tripple 24, from its fextuple 
48, and from 1152 the oétodecuple of its fquare 
64, the remainders are the’ three prime numbers, 
viz. 23, 47, 1151, of which the two firft, 23, 

47, ought to be multiplied together, and dist pro- 
dud 1081 ought to be multiplied by 16 the double 
of the cube 8 in order to have 17296 for the firft 
of the two numbers demanded. ‘And'for the other 
amiable number, which is 18416, we muft multi: 
ply the third prime number 1151 by 16 the fame 
double of the cube 8. 

If you ftill want other amiable numbers, inftead 

of 2, or its cube 8, make ufe of its fquare cube 64, 
for it has the fame quality, and will anfwer as 
above. 

In regard, it is difficult to know whether a num- 
ber is prime if it be a large number, we fhall at 
the end of this Sport fubjoin a table of all the Hee 
numbers between 1 and a 10000. 

XX. The fquares of the two numbers 27, 24; 
viz. 961, 1156, are fuch, that the firft 967, with 
its aliquot parts, 1, 31, makes à fum (993) equal 
tort, 2; 43 17; 24, 68, 289; 578, ‘the aliqage 
parts of the fecond 1156. : 

XXI The two numbers 26, 20, make each of 
them with their aliquot parts; the fame fom; the 
fr 26 with its aliquot parts, 1, 2, 13, makes 47% 
and the fecond: (20) with its aliquot parts 1, 25 
4, 5, 10, makes hkewife 42. 

The fame is the cafe of 488 and 464, each of 
them with their aliquot parts Making 930: of 11 
and 6, each of them with their aliquot parts mak- 
ing 123; end in fine of 17 and 10, which with 
their aliquot parts make 18 a piece. fe 

| Nay, 
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"Nay, we may find three numbers, each of which 
with its aliquot parts makes the fame fam, as 20, 
26 and 41, as alfo 23, 14, T6, and 46, 515.71. 
We may find two fquare numbers of the fame 
juality, particularly 16 and 25 the fquares of 4 
und 5; which are the loweft that can be, and by 
virtue of which we come at as many more as we 
will of the fame quality, viz. by multiplying them 
by fome odd fquare number, that is not ‘divifible 
by five. Forexample, if we mu'tiply each of them . 
by the fquare number 9, we obtain two other 
Qare numbers 144; and 225, each of which with 
jis aliquot parts makes juit 403. He 

‘XXIT. 81 the fquare of 9, with its aliquot parts, 
I, 3, 9, 27, makes a fquare number (121) the 
root of which is 11, 400 the fquare of 20, with its 
aliquot parts, make the fquare of 31 (961.) 

: XXIIL 666 the fum of thefe three triangular 
numbers 15, 21, 630, the fides of which are 5, 6, 
35, is likewife a triangular number, the fides of 
which is 36. The fame is the cafe of thefe three 
triangular numbers 210, 780, 1711, and hkewile 
of thefe 666; 2628,. 5886. 

- XXIV. 49 the fquare of 7 has this quality that. 
8 the fum of its aliquot parts, 1, 7, is the cube of 
2, and 343 the cube of the fame number 7, does 
with its aliquot parts 1, 7, 49, make the fquare 
number 402, the root of whichis 20. I do not 
here pretend to direét you how to find out others 
ofthe fame quality, for unlefs you light upon them 
by chance, it is very difficult to trace them without 
Algebra, which I propofe not to mention in this 
performance. — x 

*XXV. 9 the fqnare of 3 has this quality, that 
4 the fum of its aliquot parts 1, 3, is the fquare 
of 2, 2401 the {quare of 49 has the fame quality, 

: Ré | for. 
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for 400, the fum of its aliquot parts 1, 7, 49, 343 
is the fquare of 20. | if 

XXVI. The two numbers 99, 63, have this 
quality, that (57) the fum of the al'quot parts of 
the firft, 1, 3, 9, 11,32, furpaffes (41) the fum 
of the aliquot parts of the fecond, I, 3, 7.9, 21. 
by the fquare number 16, the root of which is 4. 
The fame is the condition of 325 and 175 ; for. 
the fum of the aliquot parts of the firft.exceeds that 
of the aliquot parts of the other, by the fquare 
number 36. 

XXVII,. The fum of two numbers that differ by 
unliy, is equal to the difference of their fquares, and 
the fum of the fquares of their triangular numbers is 
Jikewife a triangular number. Thus 5 and 6 make 
the fum 11 equal to the difference of their fquares 
25, 36, and their triangular numbers 15, 21, are. 
fuch, that 666, the fum of their fquares 225, 441, 
is likewife a triangular number, the fide of which 
is 36. 

i Lx VIL. The two triangular numbers, 6, Io, 
of the two numbers 3, 4, the difference of which 
is likewife an unity, have this quality, that their 
fum 16, and their difference 4, are fquare numbers, 
having 4 and 2 for roots; and 136 the fum of their 
fquares (36, 100) is a triangular number, the fide 
of which 16 is likewife a fquare number, the root 
of which is at the fame time a fquare number, hav-, 

ing 2 for its fide or root. : ; 

The fame is the quality of the two other trian- 
gular numbers, 36, 47 the fides of which, 8, 9, 
differ only by unity, for their fum 81, and their 
. difference 9, are fquare numbers, the roots of which 
are 9 and 3, and 3321 the fum of their fquares © 
(1296, 2025) is a triangular number, the fide of. 
which is 81, and that has its fquare root 9, -which 


again is the fquare of 3. 
There 


ALT 

_««Thefe are many other triangular numbers of this 
quality, that may be found out by fubftracting and 
adding any fquare number to its fquare, the halves 
‘of the remainder and of the fum being the two 
‘triangular numbers demanded. For example, if 
you fubftraét 8 the fquare number 16 from and add 
it to its fquare 256, half the remainder 240, and 
half the fum 272, prefent us with 120, and 136, 
fot the two triangular numbers thought for, the 
fides of which are 15, 16, the difference confifting 
ftill in unity. 

Thefe two triangular numbers thus found, have 
this farther quality, that the greateft of their fides 
is always‘a fquare number, and the difference of 
their fquares is likewife a fquare number; and 
withal their fn is a bi-quadrate, equal to the fquare 
of their difference, and at the fame time to the fide 
of the.triangular number that compofes the fum of 
their fquares. ) 

_ XXIX. The difference of the fquares of the two 
numbers in a duplicate Ratio, is equal to the fum of 
their cubes divided by the fum of their two num- 
bers, and that very fum of their cubes is the third 
of a cube. 

Accordingly, ‘4 and 8 being in a duplicate Ratio, 
the difference 48 of their fquares, 16, 64, is equal 
to the quotient refulting from the divifion of 576 
(the fam of their cubes, 64, 512) by 12 the fum 
of the two numbers, and the very fum of their 
cubes 576 is the third part of the cube 1728, the 
root of which 12 is always equal to the fum of the 
two numbers, | | | md 
_ I fhould never have done, if I pretended here 
to fetch in all the properties of numbers, which 
indeed are infinite, and upon that confideration I 
hall now conclude this Sport with ‘the table of the 
prime numbers that I promifed above. ’ , 
: Table 


Lael. 
ee of the Prime Numbers between x and 10000. 
149 123715471757) 997] 1223[1471| 1699 
15112471557) 761} 1229 |1 481 
157} 249 | 563] 769 | 1009] 122111483] 1709 
1634353] 569 178 OE 1237/1487|1721 
16713591571 787110 911249114801 1723 
173 | 267577) 797 |tO21 | 1259|1492 11733 
179 | 2731587] 1103111277 |1499 174 
181] 279 | 593|811 | 1033]1279 |——] 1747 
191 | 283] 599 | 82111029 1282|1151111753 
193] 289 | —: {822 {1049 | 1289 | 1523/1759 
197] 297] 6011827] 105: | 5291 [153151777 
199] —- | 607 829,100! | 1297)1542 1783 
—. | 401] 613 [839] 1053 154911787 
211] 409 617185241069] 1300] 1553] 1789 
2231419 | 619 [857] 1087/1303 11559|——, 
122714211631 |859] cot} 130711567 1801, 
220|431|641/86:|1093|1:19|1571 1811 
12334 432] 643]877| 1097] 132141579 1823 
2 13271583] 1834. 
2411442165:188:|l1103 1361/1597 1847 
251] 449|659]887]7 109 1367, 1861 
2571457] 061|—- [1117] 1373, 1601 1867. 
262 | 461|67249097)1123} 13811670 1871 
2691 463]677/911 | 1129 1399 | 1609 1873 
2711467] 683/919] 1151; ——| 1613] 1877, 
277|479| 6911929 [1153 | 1409 1619] 1879 
281 487| —- 1937] 1163 | 1423 {1621 1889 
12821 491] 701] 947 [1171 | 1427) 1627) —— 
29 [4991709 947|1181|1429 1037|190€: 
— |—-] 719/95. [r187| 1433) 1657] 1907 
3971 503) 727492741193 1439, 1663/1913 
311 2 |: 144711667|1931 
314313] 5211739 977] 1201 | 145111669 11933 
317| 523] 743195211213 11453, 1093]1949 
331] 541] 75149941217 | 1459, L097 1957 


3607] 3889 — 
3612 = 
26171 3907 
36.23 | 3911 
2631 | 3917 
363713919 
3643 | 3923 


31355913929 


3671 | 393% 
3673 |3943 
3677, 3947 
3691 | 3967 
3697 3989 


3701; 4001 
3709 | 4993 
S TED | AIO 
3727) 4913 
3733) 4219 
3739) 4021 
3761 | 4027 
3707 | 4049 
3769 | 4057 
3779] 4057 


1379314073 


3797 15079 
4097. 


380314093 


3821 | 4069. 
3823, ——"" 
3833 |4t1x 
384714127 
2185114129 
3853/4132 
3863) 4139 


1877/4152 


3881/4157 


1452314817 


| 4043 


3/4721 


[ 30 ] 


4463 14759 
4481 | 4783 
4483 | 4787 
4493 | 4789 
oer e793 
4507 | 4799 
4513 
45171 480t 
4519 | 4813 


SOI 
5059 
5077 
5081 
5087 
5099 


$IOI 
5107 
5113 
5119 
5147 
5153 
5167 
5171 
5179 
5189 
5197 
5209 
5227 
5231 


4547 | 4831) 
314549 | 4861 
4561 | 4871 
4567| 4877 
4583 | 4889 
4591 | —— 
4597| 4903 
4909 
4919 
4931 
49 33 
4937 
49 43 
49511 5233 
4957) 5237 
4967) 5261 
1969 5273 
4973 | 5279 
4987) 5281 
4993 | 5297 
4999 | — 
5303 
5003 | 5309 
5009 | 5323 
5OIL| $333 
5021] 5347 
$023, 535% 


4603 
4621 
4637 
4639 


4649 
4651 
4057 
4663 
4673 
4679 
4691 


4793 


4723 
4729 
4733 
4751 


5385 
5393 
5399 


54C7 
5413 
5417 
5419|—— 
5431 
5437 
5441 
5 443 
5449 
5471 
5477 
5479 
5483 
5501 
5503 


5507 


5519 
5521 
5527 
5531 
5557 
5563 
5569 
5573 
5581 
5591 
5023 
5639 
5641 
5047 


5039] 5382] 56511590! 


565315923 
5657] 5927 
5659) 5939 
5669] 5953 
5683] 5981 
soe 5987 
: a OC 6007 
s7or (6011 
5711 16029 
5717 16037 
5737 (6042 
5741 |6047 
5743 (6053 
5749160067 
5779 16073 
5783 16079 
5791 |6089 
6091 


$8ot 
5807 
5813 
5821 
7827 
5839 
5843 
5849 
5851 
5857 
5861 
5867 
5869 
5879 
5881 
5897 


6101 
6113 
6121 
613K 
6133 
6143 
6151 
6163 
6173 
6197 
6199 


6203 
6211 
6219 
6221 


642916827! 7121 
654716829 | 7127 
655116823 17129 
655316841 | 7151 
6563168571 7159 
6569 6863] 7177 
657% | 6869| 7187 
6577 |6871| 7193 
658116883 |— 
6599 | 6899] 7207 

; 7211 
6607 | 6907| 7212 
6619 | 6911] 7219 
6637 | 6917] 7229 
6653 | 6047| 7237 
6659 | 6949| 7257 
6661 6959 7243 
6673 1606117247 
6679 6967 | 7283 
6689 6071 | 7297 
6691 16977 |— 
698217307 
6701 | 6991 | 7309 
6703 |6097| 7321 
7331 
6719 | 3001 | 7332 
6733|7013| 7349 
6737 7019/7351 
6761) 7027] 7369 
©763 | 70391 7393 
6779 | 7043 
6781|7057| 7411 
6791 | 7069] 7417 
6793 | 7079] 7432 
7451 
6803 |7102| 7457 
6823 | 7109] 7459 


74.77 
7481 
7487 
7489 
7499 


7507 
7517 
7523 
7529 
7537 
7541 
7547 
7549 
7559 
7561 
7572 
7577 
7583 
7589 
7591 
7603 
7607 
7621 
7639 
7643 
7649 
7669 
7673 
7681 
7587 
7691 
7599 


7793 
7737 


Fac A 


7723 [8060 
7727138081 
7741 18087 
7752] 8089 
7757| 8093 


7759 


7789] 8101 
7793|S111 
— | 2117 
781718122 
782: |8147 
7829|81:61 
784118167 
7853| 8171 
7867} 8179 
7873) 8191 


7877 


7870 [8209 


788: 


8219 
8221 


7901182217 
7907 | 8233 
7917} 8237 
79271824: 
7922318203 


7192718269 


7949 18273 
7951/8287 
7963/8291 


7993 


8009 
Soll 
8017 
8039 
80532 
8059 


| 


82 92 
8297 


8311 
8317 
8329 
8353 
8303 


18369 


! 


| 8629! 4 


8377 
8387 
8389 
8419 
8423 


8429 


8431 
8443 
8447 
8461 
8467 


8501 
8513 
8521 


85271 


8537 
8539 
8543 


18562 


8573 
8581|: 
18597]: 
8599) 8 


8609 
8623 
8627 


8641 
8647 
866 2 
8669 


8677 


8681 


[ 32] 
8971 [roc 9239] 9377 | 9479 | 9629] 9767 
999191271 9241 | 9393 [9491 | 9631} 9769 
—— 19132] 257] 9297] 9497] 96431 9781 
9001 | 9137] 9277 ——| 9649] 9787 
6007 | 9151] 9281] 940219511 9651} 9791 
gorr 191571 9283] 9412] 95211 9977) 9793 
9013 | 91611 9293] 9479] 9533] 9679 
9029 9173} ——| 94211 953.9] 9689) 9802 
9041 19181] 9211] 94311 9547] 9697: 9811 
9043 | 9187] 9319] 6433] 9551] ——! 9817 
904919199] 9327 | 9437] 9587] 9719) 9829 
90591 ——-| 92371 9439|——| 9727 | 98.3 
9067 | 9203] 9341 | 946T | 9601] 9733 | 9839 
9091 | 9209] 9343 | 9453 | 961316739] 9851 
922119349] 9467] 96151 9743 | 9857 
9103 | 9227] 9371] 9473 | 9623] 97491 9859 


SPORT XI. 
Of Right-angled Triangles in numbers, 
Y aRetangular Triangle in numbers, we mean 
three unequal numbers, the greateft of which | 
is fach that its fquare is equal to the fquare of the | 
other two, fach are 3, 4, 5, for 25 the fquare of | 
g the greateft, which we call the Hypothenufe, is 
equal to the fum of 9 and 16, the squares of Hed 
other two numbers, 3, 4, which we call the fides, : 
taking one for the Bafe of the right-angled triangle, : 
and the other for the Altitude or Height. Half the 
produét of the Bafe, and the Altitude, is called. 
the Area, and is always divifible by 3. The rea- 
der will obferve all along that by the product of 
two numbers, we underitand the number arifing 
+ from their mutual multiplication. 
> There is an infinite number of right-angled tri- 
angles of divers forts, both in whole and in broken” 
or fractional numbers, but we generally conceive 


them in integers, among which the firft and the. 
Jeaft 


[33] 
Jeaft of all is that now méntioned; 3, 4, 5, which 
has an infinity of fine properties, but it would be 
tedious to enumerate them, and therefore I fhall 
Content myfelf with obferving, that the fum (216) 
of the cubes (27, 64, 125) of the two fides 3, 5, 
and of the Hypothenufe (5) is a cube, the root or 
fide of which (6) is equal to its Area. me 

To find in numbers as many Right-angled Trian- 
gles as you will: Take any two numbers, for ex- 
ample 2 and 3, which we call Generating Numbers, 
multiply them the one by the other, and (r2) the 
double of their produ& (6) is the fide of a right. 
lined triangle, the other fide being equal to (5) the 
difference of ‘the fquares (4,9) of the generating 
numbers, 2, 3, and the Hypothenufe being equal. to 
(13) the fam of the fame fquares, 4,9. And thus 
you have this right-angled triangle 5, 12, 13, for 
169, the fquare of the Hypothenufe 13 is equal to the 
fum of 25, 144, the fquares of the two fides 5, 12. 
The firft right-angled triangle, having 1, 2, for 
its generating numbers is fuch, that the difference 
of the two fides 3, 4, is I ; and if you want to find 
another of the fame quality, take 2 the greateft of. 
thefe generating numbers for the leaft of the two in 
the triangle demanded; and in order to find the 
greatelt for this fecond triangle, add 1, the leaft of 
the firft, to 4 the double of the greateft of the 
firft, and fo you have 5 for your greateft generating 
namber of the fecond right-angled triangle, which 
confequently is 20, 21, 29, where the difference 
of the two fides 20, 21, isagainr, 

If you defire a third right-angled triangle of the 
fame quality, make ufe of the laft 20, 27, 20, 
after the fame manner as you did the firft, taking 
its greatelt generating number for the leaft of the 
third, and adding its Jeaft to the double of the … 
gteatelt, for the greateft of this your third triangle; 

ue) D and 


[ 34] | 
and fo obferving the fame method you may find a — 
fourth, fifth, dc. as appears by this table. 


_ Sides | * - Hypoth. Gerierat. numb. : 
3. 4. 5 ae a? 
20 21 29 ie 5 
119 *201 2% 169 PORES 
696 697. 1025 12. 29 
4059 : 4060 574 29 70 


23660. 23661 , 33461. 70. 169- 


The firft right-angled triangle 3, 4, 5, has like- 

wife this quality, ‘that the excefs of the Hypothe- 

nufe 5 above the fide 4, is alfo 1, forafmuch as the 

difference of the two generating numbers is 1, and 
for this reafon you may find an infinite number of 
other right-angled: triangles of this quality, if for’ 
‘their generating you take two that differ only by 

unity, as you fee in this table, 


Bafes. Altitude. Hypoth. Generat. numb. 


3 4 iiss 5 x 2. 
5 12 . 13 2 3 
7 24 25 3 4 
9 49 4x 4 5 
aI 60 61 5 6 
14 BA coin DS ts ch Sd 


Here you fee the firft differences of the bafes, 3,5; 
, 9, &c. are equal, and the fecond differences of 
the altitudes, 4, 12, 24, 40, “7c. are likewife 
equal; and the fame is the cafe of the Hypothenufes, 
5, 13, 253 Oe. à 
Here the Bafes are odd numbers, and if you would 
bave them the fquares of thefe odd numbers, only 
take the altitudes and Hypothenufes for the gene- 
rating numbers of the triangles you propofe, which 
by sonfequence will run thus | 


+ 


| Lier 
| Bafes. Heights, Hypoth, Gen. numb. 


ie) 40 AIRE 40> 5 
25 3127 113, 120473 
49 1200 . 1201 24622 

+ 8I 3280 . 3287 ;. 40 41 

121 7320 - 7321 : 60 67 
169 14280. . 14281. 84. 85. 


If Inflead of one fide you would have the Hy po- 
thenufe'to be the Square number, then your gene- 
rating numbers moft be the fides of a right-angled 
triangle, as in the following fcheme, where you 
fee the Hypothenufe is the {quate of the greatelt 
‘generating number, with the addition of r. 


Sides, Hypoth. Gen. uumb. 
7 24 25: . 3 4 
119 120 169 io ea 
326 527 625 nr 
720 15T9 1687 9 40 
1320 3479 3721 IE 6o 
2184 6887 7225 13:,:. S4- 


The right-angled triangle, 21, 28, 355. has this 
quality, that the two fides 21, 28, are triangular 
‘numbers, the fides of which, 6 and 7, differ only 
by unity, and the fquare (1225) of the Hypothes 
pufe (35) is likewife a triangular number, the fide - 
of which is 49. eee 

The fame is the quality of the triangle 820, 86r, 
‘1189, as alfo of the triangle 28441, 28680, 40391, 

and of others. | 
À The following right-angled triangles, which may 
be continued & infinitum, are fach that their bafes 
‘and hypothenufes are triangular numbers, and their 
heights cubic numbers. | 
| D 2 | Bales. 


(367 


Bafes, Heights. Hypoth., Gen. numb. | 


6 8 10 I 2 
36 27 43 za 6 
20. 64 126 — 6 10 
300 125 Tag MAC. To ES 
630. 216 GG 15 "27 
1176 343 122$!) “ar? +28 


You may find as many [uch triangles as you will, 
by adding and fubrracting a fquare number from its 
fquare, for in the addition half the fam is the hypo- 
thenufe, and in, fubftraéting half the remainder is 
the bafe, the height being equal to the cube of the 
root of the firft {quare number): or, which is the 
fame thing, by taking for the generating numbers 
the triangular numbers in order, as you fe in the 
{cheme before us, where the leaft generating num- 
bers of one ‘right-angled triangle is the greateft of 
the preceding triangle. , | 


SP Ook T the 
Of Arithmetical Progrefion. 


Y. Arithmetical Progreffion, we mean a feries 
of quantities called Terms, that rife continu- 
ally by an equal «xcefs, as I, 3, 5, 7,9, 11, dc: 
where the excefs is 2; or 1, 4; 7; 10, 13, 16, dc. 
where the excefs is 3 ; or 2, 6, 10, 14, 18, 22, Ue 
where they rife by four at a time. And fo of the 
reft. | 
The principal property of arithmetical progreflion, 
is this. Take three continual terms, as 6, 10,14, 
the fum (20) ot the two extremes (6, 14,) is equal 
to the double of the middle term (10.) Take four 
éontinual terms, as 6, 10, 14, 18, the fum (24) of 
the two extremes (6, 18) is equal to that of the 
two middle terms, (10,14) In fine, in a larger 
number of continual terms, fix for nee 25 
hale (2 > 10, 


3% J ie 

6, To, 14, 18, 29,1 the fum (24) of the two ex- 
tremes (2, 22) is equal to that of any two terms 
that lie at an ‘equal diftance from them, as 6, 18, 
and 10,14. From whence it is eafy to conclude, 
that when a multitude of provreifive terms is an odd 
number, the fum ‘of the extremés, or of thofe 
equally remote; is the double of the middle term, as 
in thefe five terms, 2, 6, 10,:14, 18; for the fum 
(20) of the extremes 2, 10, 18, or of the two equal- 
ly remote, 6, 14, is the double of the middle 
term, 10. RACE 
You may readily find fuch numbers as have this 
quality, that the fum of their {quares make a fquare : 
number, or, which is the fame thing, the fides of 
a right-angled triangle in numbers ; ‘and that by 
vittue of this double arithmetical progreffion, 11, 
22, 34, 44, where the excefs is 2 in fractions, and 
Tin whoie numbers ; for if you reduce the integer — 
with its fraction to a fraction only, as 14 to 44, the 
numerator 4 and the denominator 3 wi] be the fides 
of the right-angled ‘triangle 3, 4, 6; and in like 
manner if you reduce 22, to 72 (which is done by 
multiplying the whole number 2 by the denominator 
§, and-adding to the produét ro the numerator 2) 
the denominator 5 and the numerator 12, will be 
the fides of the right-angled triangle 5, 12, 13; and 
fo of the reft. : Here‘you may fee any odd number 
may be one of the fides of a right-angled triangle 
in whole numbers. . 
Inftead of the double arithmetical progreffion, 
you may make ufe of this, 17, 274, 343, 422, 523, 
dc. where the excefs is 4 in fractions, and 1 in 
whole numbers, for if you reduce 17 to 'S, the 
denominator 8, and the numerator 15, will be the 
‘two fides of the right-angled triangle 8, 16,173 
and in like manner if you reduce 222 to 33, the de- 
nominator 12 and the numerator 35 will be the 

D 3 twe 


; see 
two fides of another triangle. 12,:35, 37; and fo 
on. Here you fee any, odd number-may be one of 
the fides of a right-angled triangle in whole num-. 
bers. cand 1 
In an arithmetical progreffion, the {um of ‘the 
terms is equal to the fum of the,two extremes, mul- 
tiplicd by half the number of all -the.terms. And 
for this reafon, in order to find the: fum of any 
number of terms in Arithmetical Progrefion, for 
example, the fum. of thefe eight, 35155,7, IR ELEC 
15, 17, you moft multiply the fum (20) of:the two 
extremes (3, 17) by the number of the multitude 
Of the terms (8) for then half the produc (80 the 
balf of 160), is the fam you inquire for. +. + 
If on the.other hand . you know the fum of the 
terms, the firft term itfelf, and the number or mul: 
titude of the terms, you may find:out what the. 
terms are, by. tracing the excefs in this manner: 
_ Suppofe the. given ‘fum of the terms to be 80, the 
numberof them 8, and the, firft. term given 2, di 
vide (160) the double of the-fum given (80) by the: 
number given (8) then fubtra&t. from 20 the quoti-: 
ent, 6 the double, of the fii(t term. given 3, and at. 
laft divide the remainder 14. by,;the given number 
wanting L, thar. is.7, and the. quotient 2 is the: 
excefs you look for, which added to the frft term: 
gives you five for the fecond, and added to the fe=! 
cond 7 for the third and fo on. : ‘4 
Tf the fom of the term, their number, and the: 
excels be given, we find out the finft, term, and by 
confequence all the. re(t after the. manner of the. 
third queffion enfuing. : .; >. 15 | 
: Queltion T, 4 gentieman bargains. with a brick: 
layer'to have a well Junk upon the feterms.s he is 
to aliow hivi three livres for the, Jisfistoife (a toile: 
15 6 foot): of depth, s jor the: fecond, 7 for’ thes 
FOIE, wid Je oy rifing, swo., livres. every toife till; 
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the well is twenty toifes deep. Query, how much 
will be due tothe bricklayer, when he has digged 
twenty toifes deep ? Handy 

To refolve this queftion, multiply the 2 livres 
augmentation money at every toife, by the num- 
ber of the toifes, bating 1, that is by 19, to the 
product 38 add 6 the double of 3 the number 
of livres promifed for the firft,toife, then multiply 
the fam: 44 by-half the number‘of all the toifes, 
viz. 10, and the product fhews you 444 livres due 
to the bricklayer for finking the well 20 toifes 
deep. Hoty + 
Queft. IT. 4 gentleman travelled 100 leagues in 
eight days, and every day travelled equally farther 
than the preceding: day. Now it being difcovered 
that the firft day he travelled two leagues, the 
quefiionis how-many leagues he travelled on each 
of the other days. | i ‘ 
To refolve this queftion, divide 200, ‘the double 
of the leagues given: 100; by 8 the number: of 
days given, and from the quotient 15, fubftra& 
4) the double of 2 the given number of leagues that 
he travelled the firft.day.  Divide the remainder 
23 by 7, the given number of days wanting one, | 
and the quotient 3 fhews that he travelled every 
day three leagues more than:the day before, from . 
whence it is eafy to conclude, that fince he tra- 
veled 2 leagues the firft day, he travelled 5 the 
fecond, 8 the third, and fo on. -- 

Quelt. I. f traveller went 100 leagues in 8 
days, and every day 3 leagues more than the precee 
ding day. °Tis asked how many seagues hé travels 
led a day? où i ae 

Divide 200; the double of the leagues given 100, 
by 8 the number of days given, and from the quo. 
tient 25 fubtradt 21, the produc‘ of 3 the number 
of the daily increafe multiplied by 7 the given number 
g& D4 of 


} 


. 


. Taelt | 
of days bating 1. The remainder being 4 half 
it, and that. fhews you he travelled 2 leagues the | 
firft day; from whence it is eafy, to gather that he | 
travelled 5 the fecond, 8 the third, ‘and fo on. : 

 Quelt. 1V. 4 robber being purfued travelled 8 | 
leagues a day; an Archer, who was the purfuer, | 
made but 3 leagues the firft day, § the fecond, 7 
the third, and fo on, increafing two leagues every | 
day. The queflion is in how many days the archer | 
will come up with the robber, aud how many leagues | 
they will have travelled. | je | 
To refolve this and fuch like queftions, add 2 
the number of the daily increafe of ‘leagues by the | 
archer, to 16 the double of 8 the number of leagues | 
made every day by the robber : from:the fum 18 
fabtract 6 the duplicate of 3 the number of leagues: | 
that the archer travelled the firft day. : The re | 
mainder 12, divide by 2 the number of the archer’s | 
daily increafe; and the quotient 6: will fhew you, | 
that the archer will come up with the robber at the | 
end of 6 days, and confequently both:of them mul, 
by that time have travelled 48 leagues, for 6 times | 
8 is 48, and the fame iis the fam of :thefe fix terms | 
‘of Arithmetical-Progreflion, 25°55°7) 9) 11, 13. 0 
Quelt. V. We will fuppofe, it isitoo leagues 
from Paris to Lions and that two couriers fet out 
“at the. fame time, and took the fame roads ‘one to’! 
go from Paris to Lions, making every day 2 leagues | 
more than the day before, and the other from Lions | 
to Paris; travelling every day 3 leagues farther | 
than the precéding. day; and that they met exadlly 
half way, the firft at the end. of 5 days, and ‘the 
other at the end of 4 days., Query, how how mäny| 
leagues thefe-two courters travelled each day? | 
To find how many, leagues the courier’ travelled” 
every day that was $ days upon.the road before he 
met the other ; fubtradt 5 the number of days from 


4 
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25 the fquare of it, and having multiplied the re- 
mainder 20 by 2 the number of the daily increafe of” 
leagues for this courier; fubtraét the ptoduét 40 
from 100, the number of Jeagues between Paris 
and Lions; and divide the remainder 60 by ro the 
double of 5 the number of days; and the quotient 
6 will thew you, that the courier travelled 6 leagues 
the firft day, and confequently 8 the fecond, ro the 
third, 12 the fourth and 14 the fifth. 

In like manner with reference to the other courier, 
that arrived halfway in 4 days, fubtra& 4 the num- 
ber of days from 16 its own fquare, and having 
multiplied the remainder 12 by 3 the number of his 
daily increafe of leagues, fubtraét the product 36 
from 1009, the diftance of leagues from Paris to 
Lions ; and divide the remainder 64 by 8 the dou- 
ble of 4 the number of days, and the quotient 8 
will fhew you that this courier travelled 8 leagues 
the firft day, and confequently 11 the fecond, 14 
the third, and 17 the fourth. 

Queft. VI. There is a hundred apples and one 
basket ranged in a firait line at the difiance of a 
pace one from another ; the queftion is, how many. 
paces mul he walk. that pretends to gather the ap- 
ples one after another, and fo put them into the baf- 
ket, which is not to be moved from its place? 

It is certain, that for the firft apple he mutt 
make 2. paces, One to, go, and another to return; | 
for the fecond 4, two to go and;two to return; for 
thethird 6, three to go, and fo on in this aritsme- 
tical progreflion, 2, 4, 6, 8, 10, &c. of which the 
Jaft and greateft term will be 200, that is, double 
the number of apples. To 200 the laft term, add 
2 the firft term, and multiply the fum 202 by 50, 
which is half the number of apples, or the number 
of the multitude of the terms; and the product — 
10100 will be the fum of all the terms, to the . 
number of paces demanded, Nocera: 

| — SPORT 
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Of Geometrical Progreffion. | 


¥ Geometrical Progreffion we ‘underftand a 
feries of feveral quantities that’ grow or rifel 
continually through the’ multiplication of one and! 
the fame number, as 3, 6, 12, 24, 48, 06, drc.! 
where each term is the double of the’ precedent! 
term; or, as 2, 6, 18, 54, 192; 486, &c. where | 
éach/térm is ‘the triple. of its antecedent. And! 
fo of ‘others. 
+ The principal property of Geometrical Progref | 
fon, is, that in three terms continually proportio- | 
nal, as 3,6, 12, the produdt 36 of the two “ex. | 
tremés, 3, 12, is equal to the fquare of the middle | 
term 6 : and that in four terms in continual pro-| 
portion, as 3,6, 12, 24, the product 72 of the | 
two extremes 3, 24, is the fame with the product, 
of the ‘two means 6, 12: and in fine, that ina’ 
greater number of terms in continual proportion, 
as in thefe fix, 3, 6, 12, 24, 48, 96, the produd ! 
288 of the two extremes 3, 96, is the fame with) 
that of 12, 24, two equally remote from it. From 
hence it is eafy to conclude that when the number! 
of the terms is odd, this produ& is equal to the: 
; {quare of the mean, as in thele five terms, 3,6, 12, | 
24, 48 ; for 144 the product of-the two extremes | 
3, 48, or of the two equally remote, 6, 24, ‘is the’) 
{quare of the mean 12. | 

Thus you fee that what arithmetical progreffion: : 
has by addition, geometrical progreflion has it! by 
multiplication. But there is another confiderable | 
difference between thefe:two progreffions, confifting 
in this; that in arithmetical progreflion the diffe-} 
rences of the terms afe equal, and in geometrical. | 
progreflion they are always unequal, and keep up. 
among themielves the fame geomeirical progreflion,: | 


by. 


Tas} 


by continuing i infinitum, the differences of dif. 


ferences, without ever coming to equal differences, 
Accordingly we fee in this geometrical progreffion 
2,6, 18, 54, 162, 486, the differences of the terms 
make juit fuch another’ geometrical progreilion 4, 
72, 36, 108, 224; and in this Jaft progreflion the 
differences of the terms make again the like geome- 
trical progreflion, 8, 24, 72, 216, and fo on. 

In three proportional terms, fuch as 2,6, 18, the 
cube: 216 of the mean 6,’ 1s equal to the folid pro- 
duct of the three terms multiplied together :~ and 
in four numbers in continued proportion, fuch as 
2,6, 18, 54, the cube 216 of the fecond 6, is 
equal to the folid produét ar: fing from the multipli- 
cation of 54, the fourth term, by the fquere of the 
firit 2°; and in like manner 5832 the cube of the 
third term 18, is equal to the folid product of the 
firft term 2 multiplied by 2916 the fquare of the 
fourth 5 4. ; 

+ From what has. been faid it is eafy to fizd a geo- 
metrical mean proportional between two numbers 


and extracting the fquare root for the mean propor- 
tional : ‘and it is equally eafy to find two means in 
continued geometrical proportion to two numbers 
given, as 2 and 54; ‘by multiplying the laft 54 by 
the fquare of the firét, and extracting the cube root 
(6) of the product (216) for the firlt mean propor- 


makes 324, and 18 the fquare root of that product 
is the fecond mean proportional. 


twonumbers given, takethalf the fum of the two 
numbers for the mean required ; as in-2, 8 given, 
§thehalf of ro is the mean: and to find tw6-arith- 


metical means in continued proportion as between 2-- 
and at, we fubtra@ tbe leaf number 2 from the! 


036 greateit 


given, by multiplying the one number by the other, 


tional, which multiplied by the fecond number 54, 


“Bur to find an arithmetical mean proportional to 


er than any number givens 
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greateft rr, and add 3 a third part of the remainè! 
der 9, to the leaft number 2, which gives us 5 for! 
the firft mean; as the addition of 6, the double of} 
that third part, to the fame leaft number 2; does 84 
for the fecond. Or, if you will, you may add 4,! 
the double of the Jeaft 2, to 11 the greateft, and) 
reciprocally 22, the double of 11 the greateft, to! 
2 the leaft, and the thirds of the two fums make §/ 
and & for the two means demanded. a 

It is evident that.all the powers of the fame nume| 
ber, as 2, rifing inorder, make a geometrical pros! 
greffion, fuch as this, where you fee the exponents| 
of the powers | | «4 

(1)ie Juneau) (8) 

2; 


4, 8, 16, 32, 64, 128, 256, dew! 
I oe es 1 ici 


3 17 5H 257 
{+} (2) (4) (8) arethe terms of 2 geometrical 
proportion, ciz. 2, 4, 16,:256, &c. and all the 
powers ate fuch thatif youadd an unite to each off 
them, the fums 3, 5, 17,257, &c. are prime nume| 
be: : and foi: is eafy to find a prime number great) 


If you continue a geometrical progreffion: upon, 
the decreafe in infinitum as 6, 2, 3, %, 27» &c. the, 
difference. 4 of the two firft terms 6, and 2 isto the | 
firlt 6, as the fame number 6 is to the fum of all the: 
infinite terms.. And therefore, to find the [um of all) 
the infinite terms of a decreafing geometrical pro=i 
portion, as that above, you mult divide 36. the 
fquare of the firft term 6, by 4 the difference of the 
two firft terms, and the quotient 9 is the fum you 
- want. If youtake from this quotient, 8 the fum of | 
the two firft terms 6 and 2, the remainder x is the! 
fum of the infinite fractions continually proportios | 
nal, 3, S$) a7 Ye. And by, the fame means we 

are | 


145) 

are taught that the füm of other infinite fractions 
in continued proportion, amounts lkewife to x. 
This rule gives tne folution to the following quefti- 
on: but before I propofe it, I muft acquaint you, 
that, - 
+ When we fpeak of quantities in proportion, with- 
out fpecifying, we always mean geometrical pro- . 
portion. Here I muft obferve by the by, that 
taking an unit for numerator, and the natural num- 
bers, I, 2, 3. 4, 5, &c. for denominators, if you 
make the following feries of fractions, +4442, ve. 
which {till decreafe, thefe three taken confecutively 
from: three to three at pleafure, will be in barmonic 
proportion ; that is, the firft of the three will be 
to the third, as the difference of the two firft is 
to the difference of the two laft; as will better 
appear by reducing thefe fractions to the fame de- 
nomination, or to integers, by multiplying them 
by the number 60, which is divifible by all the 
denominators 2, 3, 4, 5, for inftead of the five 
fractions you have the five whole numbers, 60, 30, 
20, 15,123; of which the three firft 60, 20, 20, 
are-feirly in harmonic proportion for the firft 60 
is to the third 20 which is its third part, as 20 the 
‘difference of the two firft is to 10 the difference of 
the two laft, which is likewife thé third part of 
30. By the fame confideration you will perceive 
that thefe three, 20, 20, I5 are in harmonic pro- 
Proportion as well as the other three 20, 15, 12. 
Queft. great ship purfues a little one, fleer- 
ing the fame way, at the difiance of four leagues 
fronrit, and fails twice as faft as the fmall fhip. 
Ut is asked how far the great ship muft fail before 
at overtakes the Lefer. aes ees 

The diftance ot the two fhips being 4, and their 
celerities being in a double Ratio, continue #7 inff- 
nitum, the double geometrical progreflion, 4, 2, 
: 1 ; Ty 


LA 


right to the left, or 


_isinall an odd fquare 
‘number, that is, it 
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1,223 ŸC. the firft and the greateft term of which 
is 4; and find the fum of all:the infinite terms} 
by dividing 16 the fquare of the firft 4, by 2 the 
difference of the two firft, and the quotient 8 di: 
rects that the great fhip mutt make 8 leagues before 
fhe can Come up with the other. | 


SPO. Re Th xylan te 
Of Magical Squares. 


Y a Magical Square we, underftand a fquare dis 

2 vided into feveral other fmall equal fquares; 
filled with terms of an arithmetical progreflion, fo 
tranfpofed, that all of the fame line or rank, whee 
ther londitudinal, tranfverfe, or diagonal, make 
the fame fum. | i 
This is the fquare here annexed, divided into 25 
little boxes or {quares & 
in which the firit 25 
natural numbers are 
fo tranfpofed, that 
the fum of each rank 
from above down- 
Ward, or from the 


along the diagonals 
or diameters of the 
fquares, is every way 
65; which fum 65 


contains an odd fquare 
number of places, viz. FE + 
25, and 1s equal to the produ& arifing from 5, 
the root of the fquare number 25 ; multiplied by 
13 the middle term of the arithmetical progreflion, 
J, 3, 3) 4, Uc. | 


This 


[471 | 
This fum is likewife found, “by, difpofing the 
piven terms of the sae | ERA T —8 
arithmetical progref- 
fion, according to 
their natural feries, 
Bs 2; 3, 4, oc. in 
the fquare places, as 
you fee here; for 
then the fum of each ¢ 
diagonal rank, that 
is the rank extend- 
ing from one corner 
of the fquare to the I! 
other, is the fum de- 
manded. This will 
jikewife hold in even oan 
fquares, or thofé which contain an even fquare 
number of boxes. — 

In order to difpofe magically in the boxes of an 
odd fquare : for inftance, that of 25 boxes, having 
5 for its fide; to difpofe, I fay, as many given 
numbers in arithmetical progreflion, as I, 2, 3; 4; 
5, and fo on till you come:to the laft, and greatelt 
25 ; write the firft and the leaft immediately under 
the middle box, or that which poffeffes the center 
of the fquare; and moving diagonal wife to the 
right, write the fecond term 2 in the adjacent box, 
“the lowermoft of the next right band rank. Here 
proceeding in the courfe of the diagonal from left 
to right you find no place for number 3, and fo are NC 
to place it in the oppofite or uppermeft box of the *— 
‘rank into which it fhould have fallen.. In like 
mannner, finding no place for 4, you are to place — 
“it in the oppofite box of the rank that it falls to on 
the ontfide . 


e 


Thus 


. Thus you continue proceeding flill diagonal-wife 
to the right; but in regard 6 falls to a place that 
is already filled with 1, you muft there take a re- 
trogade diagonal courfe from the right to the left, 
and write 6 in the lowermoft ftation of the rank 
in which the foregoing term 5 was placed, and fo 
there will remain an empty place between 5 and 6. 
This retrogade courfe muft always be obferved when 
you fall in with a {tation already poffeffed. Con- 
tinue to place the reft in order, according to thefe 
rules till you come to the angle of the fquare, 
where in this example ftands 15: then, forafmuch 
as you can no longer move diagonal-wife to the 
right, you muft place the term 16 in the fecond 
place (trom the top) of the fame rank ; this done, 
the reft may be placed as the former, without any 
difficulty. je 
There are feveral magical difpofitions both for 
odd and even fquares; but thefe being difficult to 
underftand, we reckon them improper for Arithme- 
tical Recreations. | 
This fquare was called Magical, from its being 
in great veneration ameng the Egyptians, and the 
) oy Pythagoreans 
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Pythagoreans their difciples, who to add more effi- 
cacy and virtue to this fquare, dedicated it! to the 
feven planets divers ways, and engraved it upon a 
plate of the metal that fympathized with the pla- 
net. The a thus dedicated, was inclofed with 
a regular ‘Polygon, infcribed in a circle divided 
fnto as many equal parts.as there were anits in the 
fide of the fquare ; with the names of the angels of 
the planet, and the figns of the zodiac written upon 
4 void fpaces between the Polygon and the cir- 
cumference! of the: circle-circumfcribed. Through 
vain fuperftition they believed that fuch a medal er 
Talifman would befriend the perfon that carried it 
‘about him upon .occafion. 
"They attributed to Saturn the fquare of 9 places 
‘or boxes, 3 being the fide, and. 15 the fum of 
numbers in each row or column; to Jupiter the 
fquare of 16 places, 4 being the fide, and 34 the 
lim of the numbers in each row; to Mars the 
fquare with 25, 5 being the fide, and 65 the fum 
of numbers in each rank ; to the Sun the fquare 
with 36, 6being the fide, and r11 the fum of each 
tow; to Venus that of 49, 7 being the fide, and 
175 the fam of numbers in each rank or column ; 
to Mercury that of 64, 8 being the fide, and 260 
the fum of each column; to the Moon the fquare 
With 8r lodges, having 9 for its fide, and 369 for 
the fam of each column. . ee 
+ In fine, they attributed to imperfect matter, the 
Muare with 4 divifions, having 2 for the fide; and 
do Gop the fquare of only x lodge, the fide of 
which is an unit, which multiplied by itfelf, un- 
dergoes no change. By virtue of this Sport, we 
are taught to-refolve the following Queftion. — 
“ Queftion. To draw up in three ranks the nine 
firit cards, from an ace toa nine, in fuch a manner | 
that all the points of each rank, taken either length- 
wife or breadthwife, or diagonal wife, may make 
the fame [um. Fe Difpole 


: 
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Difpofe the nine frft natura 
» numbers, I, 2,3, 4) 55 6, 7; 85: 
9, magically according to the, 
directions laid downabove, and: 
as you fee it done here, and 
place the cards according to, 
their number, anfwerable.to w 
thefe figures. ï 1 
Inftead of an arithmetical 
progreffion, you may take.a, 
geometrical ; for inftance, this 
double progreffion, 1, 2, 4, 8,1 
16, 32, 64, 128, 256, dc. and 
placing them magically, 254 
above, you will find the product © 
| | : of each rank will be equal, 2/74, 
1260) 840 | 620} 4096, which is juft the cube of 
et the middle term 16. 12510 

504 420 | 260 Here we fhalladd by the by; 
1} one fquare more of 9 ftationsÿs 

in which the numbers of each 
LL rank taken any way, as above, 
are in harmonical proportion ; and you may find-as. 
many other numbers of the fame quality, as you 
will, if inftead of the foregoing numbers you put 
| Jerters, as you fee it done underneath,@where the 
iteral magnitudes of each rank are harmonically 
proportional; and fo by giving different value,to 
the three undetermined letters, 4,4, c, you will have 
inftead of literal quantities, numbers that will always 


aed 


a 


preferve an harmonic proportion in each rank. | 
nN 2 4€ | 
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SPORT XIV. 
Of an Arithmetical Triangle. 


Yan Arithmetical Trangle we mean the half of | 


| a fquare like a magical fquare, divided into 
feveral {mall and equal ftations or points, which 


contain the natural numbets 1,2, 2, 4) ue. the 


triangular numbers I, 3, 6, 10, &c. which are 
formed by the continual addition of the foregoing 
‘numbers ; the Pyramidal numbers I, 4, 10, 20, &c. 
formed. by the contitual addition of the triangular ; 


} 


‘the Pyramido-Pyramidals 1, 5, 15 355 dc. formed | 


by the continual. addition of the Pyramidal ; and fo. 


‘on, as you-fee in the following cut. 


' 


| 
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Among the different ufes of the arithmetical tri. x 


angle, I fhall only fingle out thofe relating to Cmo- 
binations, Permutations, and the Rules of Game; 


the reft being too fpeculative for Arithmetical Re- 


creations. Ar ae 

By Combinations we underftand all the different 
choices that can. be made of feveral things; the 
multitude.of which is known, by taking them di- 
vers ways, one by.one, and two, three and three, 
dc. without ever taking the fame twice, , 

For Example, If you have four things exprefs’d 
by thefe four letters, 2,4, c, d; all the different 
ways of joining two of them, as 4, ac, ad, bc, bd, 
cd or three of them, as abc, abd, acd, bcd; thele 
I fay, are called Combinations. And from hence 
it is eafy to apprehend, that when four things are 
»propofed, you may take them one by one four ways; 
two and two fix ways ; three and three four ways : 
and by fours only one way; fo that 1 in 4 combines 


four times; 2 fix times; 3 four.times; and 4 only. 


To find in a greater. number of different things, 


fuch as feven ; the divers combinations that may be - 


made by taking them divers ways, whether by 
Addition or Multiplication: «as, if you would 
know all-the poffible conjunctions of the feven pla- 


nets, taking them two by two; that is to fay, if 


you would know how often 2 combines in 7 ; add a 


an unite to each of the two numbers given; 2, 7) 


and fo you have 3, 8, which gives us to know, that 
in the third {tation (reckoning from below upwards, 
or from above downwards) of the eighth diagonal 
of the arithmetical triangle, you'll have the nam- 
ber of combinations demanded, viz. 27. 


| Or elfe, the two numbers given being 2 and - Ji 


add ‘together all the numbers of the fecond rank, 


£a Hi oomemell 
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Te. [ 54 ] 

/* till you come at the feventh diagonal, viz. 1, 2, 
3, 4 5,6, and the fum 21 is what you want. 
When the number of things propofed goes beyond 

9, the triangle here delineated can’t ferve you; 
and therefore we fhall give this general rule for any 

“number whatfoever. 

The two numbers given being 2 and 7, to know 
how often 2 the leaft will combine in 7 the greateft; 
make of .them thefe two arithmetical progreffions 2, _ 
1, and 7, 6, which decreafe by an unit, and ought | 
to have but two terms, that is, as many as the lealt 
number 2 has units. Then multiply together all 
the terms of each progreffion, that is, 7 by 6, and | 
2 by 1; and divide the firft product 42 by the fe~ _ 
cond 2, and the quotient 21 fatisfies the demand. 

By this, or the foregoing method, you'll difco- 
ver that three combines in 7, 35 times; 4 likewile” 

35 times ; 5, 22 times; and 6 only 7 times. Whence 
it follows, that the number of all the combinations | 
poflible of feven different things, taken 1 by one, 
by two’s, by threes, by fours, by fives, by fixes, 
and fevens, amounts to 127, as appears by the ad- 
dition of all the particular combinations, 7, 21, 35's 
35, 21, 7, 1, which anfwer the numbers, 1, 2; 3» 
4,556, 7. But you may find this total yet eafier, 
by forming this double geomitrical progreflion, 1, 2; 
4,18) 16, 32, 64, confifting of feven terms, an- 
‘{werable to the number of things combined, v7z. 7; 
for the fam of thefe terms, 127, is the number you 
lock for; which may ftill be found yet an eafier 
Mass viz. Subtract 1 from the propofed number of 

hings 7, and the remainder, 6, direéts you to 
take the fixth/ power.(64) of the number 2; and 
the double of that.power, bating an unit, 127, is 
the number defired. : tits ens ea 

Before [ difmifs this fubject, I fhall here {et down 
two methods peculiar to two and 3, for finding out 
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how often thefe two numbers may be combined in 
any number of things.  Suppofe the number of things 
given is 7, you'll find how often 2 will combine in 
it, by fubtracting the given number 7 from its fquare 
49; and taking (21) the halt of the remainder, 
42, for the number defired. Youll find how often 
3 may combine in 7, by adding 14, the double of 
7 to 342, the cube of the fame giving number 7, 
and fubiracting from the fum (357) the triple (147) 
of the {quare (49) of the fame number (7) for then 
the fixth part (35) of the remaininder (210) fhews 
you, that three will combine in 7 35 times. 

* There is another fort of combinations, that may 
be called Permutation, in which we take the fame 
thing twice; as if you would combine thefe three 
numbers by two’s, 2, 5, 6, in order to know what 
different quantities they can produce, if you confider 
the two firft thus, 25, you'll call them twenty five ; 
if thus, 52, you will call them fifty two; in like — 
manner, the firft and third taken thus, 26, is a 
quite different quantity from the fame two taken 
thus, 62 ; and fo of all others. From whence it 
appears, that the multitude or number of permuta- 
tions is the double of that of combinations. 

| Permutations are of very good «fe in making ana- 
grams, and fometimes give very lucky hints; as in 
the word À O MA, the letters of which being tranf- 
pofed make this other word #10 R;but'it is a much 
Juckier hit that we meet with in thefe two Latin 
verfes ; 

. Signa'te, figna, temere me tangis & angis, 
Roma tibi fubito motibus ibit amor. © 


‘the letters of which being read backwards, form the 
fame verfes. , 
We likewife make ufe of Permutations in playing 
at dice, to know the number of chances that attend 
E 4 the 


FL 

the engaging to throw with twodice, 9 for inftance 3” 
it being certain that the perfon who engages has \ 
tour chances for it; for 9 may come up four ways, | 
by quatre cinque, by cingue quatre, by tres fix 
and again by fix tres (according as the firft or fe-: 
cond dye happens to appear.) | a 
To five the joynt combinations of feveral letters; 
for example thefe four 4// 0 R, that is to find the - 
number of their fimple permutations, by tranfpof- 
ing them all poffible ways; make this arithmetical 
progreffion, confifting of as many terms as there 
are letters to combine together, which in this exam-_ 
le are four ; fo that the firft termis always an anit, » 
and the laft denotes the number of letters; then 
multiply together all the #erms, and the product 24. 
is the nomber of permutations or different changes. 

that thefe four letters 7/1 OR can undergo, as you 


a: % 
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fee here; | 
AMORIMAROIOAMRIROMA 
AMROIMAORIOARM R O A M: 
AOMRIMOARIOMARIRMAO 
AORMIMORAIOMRAIRMOA 
ARMOIMRAOJORAM|RAMO 
AR.OMIMROAIORMA|RAOM 


ét j ‘ * 
+ By the fame way do we find the number of Per- 
mutations of any other number of letters, v/z. By 
making a progreffion of as many natural numbers as. 
there are letters to combine, and multiplying toge- 
ther all the terms of the progreffion. Thus you'll 
find that five ietters may be tranfpofed 120 ways; 
fix 720, and fo, on as in the following table, where 
you fes the 23 letters of the alphabet may be com-. 
* — bined 258 52016738884976640000 ways, 


1[L4, 


i, GS 


Lors A. :: 
: 2e B. 
6. C. 
24: D. 
120. Fe 
720. EF. : .: 
5040. G. .: 
40220. H. 
362880. I. _ 
3628800. K. 
39916800. L, 
479001600, M. 
6227020800. N. 
87178291200. O. 
1307574368000, P. 
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16 | 20922789888000. Q. 

17 | 355687428096000. R. 

18 | 6402373705728000. S. 

19 | 12164510040883 2000. T. 
20 | 24329020081 76640000. V. 


51090942171 709440000. X. 
112400072.7777607680000. Y. 
2585201673888 49766 40000. Z. 
620448 401 733239439 360000. ; 
15 51121004333098598 4000000. > 


23 


24 
25 


covered that four letters, for example, may be 


This table is eafily calculated ; for having dif _ 3 


combined or tranfpofed 24 ways; for if you mul- LE à 


tiply 24, the number of combinations, by 5 the 
next number, you have 120 for the combinations 
of five letters ; and that multiplied | by /the next 
number 6, makes 720 for the combinations of fix - 
letters; and fo on through all the fucceeding let- 
ters. é Ae A ‘ | ; 
By Parti, in the way of gaming, we underftand | 
the juft diftribution or .adjuftment.of what money 


_ out 


NE 
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out of the flakes belonging to feveral players, who) | 
play for it fo many games, or a certain number of | 
parts or fets, in proportion to what every one bas 
ground to hope from fortune, upon the fets he | 


wants to be up. 1] 

For example, If two gamefters have ftaked down a 
forty piltols, which is then no longer their pro- | 
perty only by way of retalliation, they have a right A 
to what chance may bring them, upon the condi- | 
tions ftipulated at the firft agreements fuppofe they | 
were to play for thefe 80 piftols three fets, that | 
the firlt had gained one fet, and the fecond none ; | 
that is, the firft wants two fets to be out and the fe- 
cend three; thefe fuppofitions being laid down, | 
and the gamefters having a mind to draw their 
ftakes, without ftanding to their chances, the juft | 
Quota appertaining to each, is what is called Parti, | 
and is found out by the arithmetical triangle, after) 
this manner : : | 

Since the fuppofition runs, that the firft gamefter 
wants 2 fets, and the other 3, and the fum of the) 
two numbers 2 and 3 is 5; we muft turn to the, 
_ fifth diagonal of the arithmetical triangle, and there, 
take five the fam of the two firft numbers 1, 4, by, 
reafon of the two fets that the firft gamefter is, 
fhort; and 1x the fum of the other three, 6, 4, I,/ 
by reafon of the three fets that the fecond game: 
fter is fhort: and thefe two fums 5 and 11 give 
the reciprocal Ratio of the two Parti’s inguired for ; 
fo that the Parti or Quota of the one or firft is to] 
that of the fecond, as 11 to5. | 

But to adjuft thefe Quota’s, that is, to aflign each! 
gamelter his poflitive fhare of the 80 piftoles at) 
ftake, this number 80 muft be divided into two 
parts proportional to the two terms II, 5; and this, 
is done by multiplying 80 by the two fums 11, 5,1 

‘ PY feparately. 
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eparately, and dividing each of the two produéts, 
880, 400.) by 16, the fum of the two terms 11, 
5; by which means you have 55 for the number 
of piftoles due to the firk gamelter that gained a 
et; and 25 for the other that gained none. 

In like manner, if the fir{t wants but 1 fet to be 
out, and the fecond 2, .we add together thefe two 
numbers 1,2, and their fum b@ing 2, turn to.the 
third diagonal of the arithmetical triangle. and 
there take the firft number 1, and the fum 3 of 
the two others 2, 1; fiom thefe two numbers 1, 3, 


we learn that-the fir his Quota is tothat ofthe 


fecond as 3 to 1; and fince the fam of thef: two 
terms is 4, the confrquence is, that the firft game- 
fter ought to have 3 of the 80 piftoles ftaked, and 
the fecond only +, that is, the firlt 60 piltoles, 
and the other 20! a 

Hence it appears, that when the game is at this 
pals, the firft may lay upon the fquare 3 to 1: 
and this we can likewife make out without the arith- 
metical triangle, after the following manner. 

Since the firft wants: one fet to be out, and the 
fecond two, we muft confider, that if they went 
on with the game, and the fecond gained a fet, 
then the two gamefters would have equal chances, 
and fo their quota’s or dividends would be equal, it 
being a conftant and a general rule, that the one 
fhare of the firft is to that of the fecond, as the 
chances of the one are to thofe of the other. And 
fo in this fuppofition, each of them has a title to an 
equal half of the money. ’Tis therefore certain, 
that if the firft gains the fet that is to be played, 
he fweeps all; but if he lofes it, he has atitle to an 
equal half: and therefore if they have amind to 
draw without playing the fet, the firft ought to have 
half the money at ftake, and the half of the remain- 
| | ing 


re 
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Cos cae 


ing half, that is 3 of the whole ; fo that 4 remains 
to the fecond, for ’tis evident, that if a gamefter has 
a right to a certain fum, in cafe he gains, and to 
Jeffer in cafe he lofes, he has a right to the half of 
thofe two taken together, 1f the game is thrown 


up. | 
This firft cafe direéts us to the folution of th 
fecond, which füppofes the firft to want one fet tc 
be wut, and the fecond three ; for if the firft gains 
the fet, he fweeps all the 80 piftoles; if he lofes, il 
turns to the firft cafe, as above, that is, he has< 
right only to2; and therefore, if the ftakes are 
drawn without playing that fet, his right is half o! 
thefe two fums taken together, . ¢. 3 or 70 piftols 
+ or 10 piltoles remaining to the fecond. | 
This leads us to a refolution of a third cafe. Sup 
pofing the firit to be too fets fhort, and the feconc 
three; for if the firft gains the next fet, he has ¢ 
right to Z of the money, by the fecond cafe ; if hi 
lofes it, fo that the fecond wants only two to bi 
out, as well ashe, the money is to be equally di, 
vided between them. Upon the whole, the gam¢ 
Ytands this ; if the firft wins, he claims 2, if hy 
Jofes, he claims 1; and therefore, if the game 1 
thrown up without playing this fet, he claims thy 
half of thefe two’fums put together, 4. ¢. 74 or 5! 
piftoles, leaving $= or 25 to the fecond. $s) 
The fecond cafe leads us likewife to the folution o 

a fourth cafe, in which the firft is fuppofed to bi 
one fet fhort of the whole, and the fecond four 
for if the firft gains a fet, he carries the 80 piftoles| 
if he lofes it, fo that the fecond lacks only thre 
to be out, he claims Z by the fecond cafe. Nov 
fince, in cafe of winning, he takes 80 piftoles 
and in cafe of lofing Z of them, his dividend, upot 
_ throwing up, is the half thefe two fums put toge 
| ‘ae ther 
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her, that is, 25, or 75 piltoles, and fo he leaves 
z, or 5 piftoles for the fecond. 

The fourth and third cafés lead us after the fame 
jauner, to the folution of a fifth, which fuppofes 
hat the firft gamefter is two fets fhort, and the 
scond four ; for if the firlt gains a fet, and fo lacks 
ut one to be out, he claims 43, by the fourth 
afe; and if he lofes it, fo that the feconds wants 
ut three, he claims 22 by the third; and confe- , 
wenily, in cafe of drawing, his due is the half of 
hefe two fams put together, that is, 43, or 65 
iftoles, -3, or 15 piftoles being left forthe fe- 
ond. And fo of the other cafes. 

‘All thefe, and an infinite number of other cafes 
hat may happen, are folvable without the arith- 
netic: triangle, after a different and: an eafy man- 
ier, as follows ; bate 

Take the fifth cafe for inftance, which fuppofes 
he firlt to be two fets fhort, and the {ceond: four; 
n this fuppofition the two gamefters want between 
them fix fets to be, out: Take 1 off the 6, and 
ince the remainder is 5, fuppofe thefe five. letters | 
of the fame form #4 aaa a, to favour the fir 
rameter; and thefe five 6 4.46.6, to favour the 
fecond; make combinations of thefe ten letters, as — 
you fee it here done; where of 32 combinations, 
the firft 26 to the left, having at lealt two a, are 
taken for the number of chances that can make the 
firft togvin ; becaufe he lacks two fets; (andthe re- 
maining 6 to the right, or where there rarelat leat 
four #,.are taken for the number of chances upon 
which the fecond may win; becaufe he wants four 
to be.out, . bert 
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aaaaa aaabb aabbb abbbb * 
aaaab aabba abbba bbbba 
… aaaba abbaa |: bhhaa babbb 
aabaa bbaaa ababb bhabb 
abaaa aabab abbab bbbab 
baaaa abaab ababb | bbbbb 
baaab baabb 
baaba babba 
babaa bbaba 
ababa babab 


Thus it is plain, that the firft his due is ‘to that of 
the fecond as 26 to 6, or, as 13 to 3. | 

In like manner, to Love the third cafe, which 
fuppofes the firft to want two fets to be up, ‘and! 
the fecond three, fo that they want five between 
them: take 1 from the faid fum 5, and fince the 
remainder i is 4, fuppofe thefe fimilar letters aaaé 
to be favourable to the firft, and thefe four 44 bb 
to the fecond, and combine thefe eight. letters to- 
gether, as you fee it here 


done: ‘where, of the 16: aaau | aabb PT 
cofibinations, the firft ir oaab | abba | bbba 
to the left having at leaft = aaba | bbaa  Ehbab 
two a’s, muft reprefent the abaa| baab | babb 
number of chances that the  baaa | baba | bbb 
firft bas for game, two fets abab Vo" 


being what he wants; and 
the remaining 5 to the right having at leaft Hi 
b’s, mdibfbe taken for the number of chanes that. 
can makeithe fecond up,’ he being three fets fhort. 
Thus the claim of the firft is to that of the fecond 
as Il to 5, dc. | 
The fame 16 combinations will ferve for the fo- 
Jution of the fourth cafe, in which the firft was 
fuppofed to be one fet fhort, and the fecond four à 
fo that Big is is the number of fets wanted between 
them 
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hem, as in the third cafe. For among thefe 16 
ou will find 15 that have at leaft one a, (anfwer- 
ble to the one fet that.the firft wants) for the chan- 
es upon: which the firft will win; and only one 
hat has four #’s, the fecond being four. fets fhort, 
vhich fhews there.is but one chance that can fave 
he fecond. Thus the firft thare is to that of the 
econd, as 15 to I... And fo:of all other cafes. . 

- To know, when-two are at play, what advan- 
age one has, that engages to. throw 6, for exam- 
le, with-one dye at a certain nomber of throws, 
nd: firft of all, at the. firft throw; we muft 
onfider that his cafe is.1 to five ; for he has but 
me chance to win, and 5 to lofe upon ; and cong 
equently if he lays upon one throw, he eught. to. 
ay but one to 5. iS i 3 | ee 
»Torengage to throw 6 with one dye at two 
throws, is the fame thing, as to throw two dyes 
at atime, one of which is to be a6; and in that 
cafey he who throws. has but 11 chances to win 
upon, fince he may throw the firft 6, and the fecond 
1, 2, 334) Or 5; or the fecond 6, and the firft rt, . 
2, 3; 4, or 5; or elfe both dyes fixes ; whereas he 
has 25 to lofe a 


aponjasyoufee 1.1/2. 1]3. 1) 4, 1) 5-7 
here. Whereit 1..2[2. 2[3.2]4. 2] 5. 2 
is eafy to con- 1.3 | 2. 3 | 3.3 | 4 3] 5. 3 
clude, that he. 1, 412. 4 | 3. 414-4] 5. 4 
whooffers to 1,51 2 $ [3° 5 | A He UT 


throw: with, one 4, ses 
dye at two throws, ought.to fet but In to 25. | 
| When you lay upon 6 at two throws, take no- 
tice that 36, the fum of ail the chances, 11, 25, is 
the fquare of the given number 6 ; and that 25, the 
number of chances againft him who throws, is the 
{quate of the fame number, wanting 1, that is, 5. 
And therefore to find the number of cie that 

| | | avour 


Fast 4 
| [64 1. | 
favour him who is to threw, you need only take! 
1 from’ 12; the double of the number given, and 
the remainder rz is thé number required; which. 
being fubtracted from 36, the fquare of the former: 
number 6, leaves 25 the remainder, which will al-— 
ways be a fquare number, and ‘denote the chances 
again{t him. 46 Me. bono ssh od 
To lay upon 6 at three throws with one dye, is. 
the fame as to lay upon 6 at one throw with thiee 
dice ; and in that cafe, he ‘who throws has gf 
favourable chances, and 125 againft him, and fo 
ought to fet but 91 to 125; thus you fee he is at a. 
lofs who lays upon the fquare for 6 at three throws: 
of one dye. | A 
Take notice that the fum 216 of all the chances’ 
QI,, 125, is the cube of the given number 6, when! 
you engage to throw 6 at three throws with: ohe 
dye; and that 125, the number of the chances 
apainft you is the cube of the fame number given; 
kfs 1, ..e. 5. And therefore, to find the number 
of chances that favour the perfom that throws, you 
need only to fubtract 125, the cube of the: given 
number 6, wanting I (#. ¢. 5) from 216 the cube of 
thefame number given. | 
— By the fame method we find out what advantage 
he has who proffers to throw 6 with one dye at . 
four throws; for if we fubtraét from the fourth 
power or biquadrate 1296 of the given number 63 : 
if wetfubtra@, I fay, from that, 625 the biquadrate | 
of the fame number, lefs one, or of 5,the remainder | 
{hews us 671 favourable chances for bim that throws; 
the biquadrate 625 being the number of the chances ! 
againft him: So that he who lays upon 6 at four | 
throws has the odds on his fide. . « 
But be bas a much greater advantage upon 6 at | 
five throws with one dye, as appears by fubtraéting | 
5125, the fifth power of 5 (the given number, | 
bating 
a 


65 
bating 1) from 7776, the fifth power of the given 
number 6; for the remainder 4651, is the number 

of the favourable chances, and 3125, the fifth power 
fabtracted, is the number of thofe againft him who 
throws. 

- If you want to know what advantage he has, who 
‘offers with two or feveral dice, to throw at one 
throw a determined raffle; for example two #res ; 
you muft confider, that with two dice he has but 
one chance to fave him, and 35 to loofe upon, fince 
two dice can combine 36 different ways, that is, 
their 6 faces may have 36 different poftures, as 
you fee by this fcheme ; 
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This number 36, is the fquare of 6, the number of 
faces, there being but two dice ; but if there were 
three, the cube of 6, 216, would be the number of 
combinations: and if there were four, the biqua- 
drate of 6, 1296 would be the number. And fo 
on. 

From what has been faid it is evident, that in 
engaging a determined raffle at one throw with two 
dice, one ought to lay but 1 to 35 ; and bya parity 
of reafon, that he ought to lay 3 to 213 upon a 
determined raffle or pair-royal with three dice ; and6 
to 1290 with four ; for of the 216 chances of three 
dice, there’s only three that can favour him, fince 
hree things can combine by two’s only 3 ways ; and 
oF 1296 chances of four dice, only 6 can favour the 
hrower, fince four things combine by two's 6, 
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But if you want to know what odds he lies under 
who proffers to throw a raffle of one fort or t’other : 
at the firft throw: of two or more dice; you may. 
find without difficulty, that he ought to fet, but 6 ! 
to 30, or I to 5 upon two dice, fince of the 36 
chances of two dice, there is only 6 that can make 
araffle; and that upon three dice, his cafe is 18 
to 198, or ¥ to 11, fince of the 216 chances, 
that three dice can fall upon only 18 can produce 
a raffle. 
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Several dice being thrown, to find the number of. 
points that orife from them, after Some operations. 


UPPOSE sthree dice thrown upon a table, 
which we fhall call A, B, C, bid the perfon 

that threw them add together all the uppermoft 
points, and likewife thofe underneath of any two 
of the three: for inftance, B and C, A being fet 
apart, without altering its face. Then bid him 
_ throw again the fame two dice, B and C, and make 
him add to the foregoing fam all the points of the 
upper faces, and withal the lowermoft points, of 
abofe underneath of one of them, C for inftance; 
- B being fet apart near A without changing its face, 
- for giving a fecond fam. In fine, order him once 
more to throw the laft dye C, and bid him add to 
the foregoing fecond fum the upper points, for 4 
third fum, which is thus to be difcovered. Aftet 
the third dye C is fet by the other two, without 
changing its pofture, do you come up, and com: 
sute all the points upon the faces of the three dice, 
and add totheir fam as many 7’s as there are dice, 
that is, inthis example 21, and the fum of thefe is 
what you look for; for when a dye is well made 

© 9 is rhe number of the points of the oppofite faces: 
hs To 


L 
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To exemplify the matter: Suppofe the firt 
thrown of the three dice, A, B, C, brought up +, 
4,5; fetting the firft x apart, we add to thefe 
three points à, 4, 5, the points 3 and 2 that are 
found under or oppofite to the upper points 4 and 
5 of the other two dice; and this gives me the firft 
fum 15. Now fuppofe again that the two laft dice 
are thrown, and fhew uppermolt the two points 2 
and 6, we fet that with the three points apart, neat 
the die that bad i before, and add tothe foregoing 
iim (15) thefe two points 3 and 6, and withal + 
the point that is found lowermoft in the die that is 
fll kept in fervice, and had 6 for its face at this 
throw; thus we have 25 for the fecond fum. We 
foppofe at loft, that this third and laft die being 
thrown a third time, it comes up 6, which we add 
to the fecond fum 25, and fo make the third fam 
31. And this fum is to be found out by adding 
21 to 10 the fum of the points 1, 3, 6, that appear 


upon the faces or uppermoft fides of the three dice 


‘then fet by. 
SPORT XVI 


Two dice being thrown, to find the upper points of 
each die without feeing them. 


NT any One throw two dice upon a table, 
and add 5 to the double of the upper points 
of one of them, and add to the farm multiplied by 
5, the number of the uppermoft points of the other 
or the fecond die; after that, having afked him the 
joint fom, throw ont of it 25, the fquare of the 
number 5 that you gave to him, and the remainder 
Will be a number confifting of two figures; the firit 
of which to the left reprefenting the tens, is the 
number of the upper points of the firft dye, and 
F | 


k 
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nay? 
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“of the firft, and multiply the fam 9 by the fame 


-$ out of 14, 6 is the remainder, the half of which, | 


the fecond figure to the right reprefenting units, is 
the number of the upper points of the fecond dies 

We will fuppofe that the number of the points of 
the firft die that comes up is 2, and that of the fe- 
cond 3; we add 5 to 4; the double of the points À 
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number 5, the produét of which opperation is 45, 
to which we add 3, the number of the upper points — 
of the fecond die, and fo make it 48, then we throw © 
out of it 25, the fquare of the fame number 5, and. 
the remainder is 23, the firft figure of which 2, 
reprefents the number of points of the firft die, and” 
the fecond 3 the number of points of the fecond die. — 

Another way of anfwering this Sport is this ; afk 
him who threw the dice, what the points under-— 
neath make together, and how much the under’ 
points of one furpafs thofe of the other; and if this | 
excefs is, for example, 1, and the fum of all the 
Tower points is 9; add thefe two numbers 1 and.9, | 
and fubtract the fum 10 from 14; then take 2, the” 
half of the remainder 4, for the number of the, 
upper points of one of the dice; and as for the” 
other die, inftead of adding the excefs 1, to the 
fum 9, fubtraa it out of 9, and takethe remainder 


3 is the number of the upper points of the fecond | 
1e. : | 
A third way is this: bid the perfon who threw 
the dice, add together the upper points, and tell 
you their fam, which we here fuppofe to be 5 ; then. 
give him orders to multiply the number of the) 
npper points of one die by the number of upper 
points of the other die, and to acquaint you in like 
manner with their product, which we here fuppofe 
to be 6: now having this product 6, and the pre- 
ceding fum 5, fquare 5, and from its fquare 25 
fubtra@ 24, the quadruple of the product 6, and 
the remainder is 1: then take the fquare root of 

te thes 
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the remainder, which in its cafe ist, and by ad- 
ding it to, and fubftracting it from the foregoing 
fum 5, you have thefe two numbers 6, 4, the halfs 
of which, 3, 2, are the numbers of the upper points 
of each die. 

SPORT . XVII. 


Upon the throw of three dice, to find the upper 
| points of each die, without fecing them. 


RDER the perfon that has thrown the dice, 

to place them near one another in a ftraight 
line, and afk him the fum of the Jowermoft points 
of the firft and fecond die, which we here fuppofe 
to be 9; then afk him the fum of the points under- 
neath of the fecond and third, which we here fup- 
pofe to be 5; and at laft the under points of the 
firft and third, which we put 6. Now, having 
thefe numbers given you, 9, 5, 6, fubtraét the 
fecond number § from 15, the fum of the firft and 
third, g and 6 ; and the remainder 10 from 145. 
fo there remains 4, the half of which 2 is the num- 
ber of the upper points of the firft die. To find the 
number of the upper points of the fecond, fubtract 
the third number 6 from 14, the fum of the twa 
firft 9 and 5; and the remainder 8 from 14 again; 
fo you have a fecond remainder 6, the half of 
which, 3, is the number demanded. At laft for 
the third die, fubtract the firft number 9 from rr, 
the fum of the fecond and third 5, 6, and the re- 
mainder 2 from 14; fo you have a fecond remain- 
der 12, the half of which, 6, is the number of the 
upper points of the third die. 

SPORT XVIII. 
To find a number thought of by another. 

| RDER the perfon to take 1 from the num- — 
O ber thought upon, and after, doubling the 
| | F 3 _ remain« 


rs 
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remainder, to take 1 fromit, and.toadd to the laft ! 
remainder, the number thought upon. Then afk. 
him what that fum is, and after adding 3 toit, take 
the third part of it for the number thought of. Far, | 
example, let 5 be the number, take x from it, there À 
remains 4; then take 1 from 8, the double of that” 
4, and the remainder is 7, which becomes 32, by 
the addition of 5, the number thought of ; and that 
‘12, by the addition of 3, makes 15, the third part 


of which, 5, is the number thought of, : 
Another way is this: After taking x from the 
number thought of, let the remainder be tripled; 
then let him take 1 from that triple, and add to the 
remainder the number thought of. At laft, afk bim 
the number arifing from that addition, and if you 
dd 4 to it, you ‘will find the fourth part of the, 
fi to be the number thought of. Thus 5, bating \ 
x, makes 4, that tripled makes 12, which lofing #4 
finks to 11, and enlarged by the acceffion of 5, 
comes to 16, which, by the addition of 4, is 20, 
and the fourth part of that, viz. 5, is the number 
thought of. ' à 
3d way. Add x to the number thought of, dou- 

» Ble the fum, and add 1 more to it, and then add tou 
the whole fum the number thought of. Having 
learned the fui total, take 3 fromit, and the third 
part of the remainder is what you look for. Thus, 
gand ris 6, and the double of that, enlarged by 
1 is 13, which by the addition of s, comes to 18 A 
take 3 from that, the remainder is 15, the third 
part of which, §, is the number thought of, | 
4th. Or elfe after adding x to the number thought 
of, bid the perfon triple the fame, and add firft x 
to it, and then the number thought of. At laft afk, 
the fum of this laft addition, and after robbing it. 
of 4, take the fourth part of the remainder for the 
ves number 
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number thought of. Thus, 5 and r is 6, the triple 
of which and I is 19, which, with 5 is 24, and that 
bating 4 is 20, the fourth part of which, 5, an- 
fwers the Sport. 

sth. Take 1 from 5, the number thought of, 
double the remainder 4, from which, 8, take r, 
and likewife the number thought of; after which, 
afk for the remainder 2, and add 3 to it, fo you 
have your number. | 

6th. Let the perfon that thinks add 1 to the five, 
the number thought of, and to the double of that, 
12, 1 more, and fubtraét from the fum, 13, the 
number thought of; then aik for the remainder 8, 
and taking 3 from it, what you leave behind, 5, is 
the number thought of. ey 

71h. Bid the perfon that thinks take 1 from 5, 
the number thought of; and 1 from 12, the triple 
of the remainder ; and then the double of the nume 
ber thought of; 10, from 11, the laft remainder. 
‘This done, afk for the remaimder of the third fub- 
traction, viz. 1, and adding 4 to it, you will find 
fatisfaction. 

8th. Add x to the number thought of 5, adding 
‘y more to the tripple of that you have, 19, from 
which take ro, the double of the number thought 
of; then afk for the remainder, 9, froms which 
‘take 4, and fo you are right, 
oth. Order the perfon to tripple the number 
‘thought of, (5) andout of the triple number (15) ta 
caft away the half, if it were poflible ; and fince in this 
‘example it is not, to add one to it fo as to make it 
16 ; the half of which 8, muft be trippled, and that 
makes24. The perfon that thinks having done this, 
afk him how many g’s are in the Jaft triple (24) ; 
he anfwers two; fo you are to take 2 for every 9, 
which in this example makes 4, and by reafon of 
the I you gave to make the 15 an even number 
3 | F 4 you 
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you aré here to repay it by addition to the 4, and) 
fo you have 5, the number thought of. If there 
happen to be no-g in the laft Pipi, the number 
thought of is 1. 
10th. Bid him add 1 to the Paciber thought of 
(which makes 6) ; then fubtract it from it, and fo 
it leaves (4) a remainder ; then bid him multiply the 
fum (6) into the remainder (4) and tell you the 
product. To this produét 24-add: 1; and of the 
fum 25 take the fquare root 5. | 
1144. Bid the perfon that thinks add x to the’ 
number thought of (which we all-along fuppofe to 
be 5) and multiply the fum (6) by ‘the number. 
thought of (5), then Jet him fubtra& the number 
thought of (5) from the produét (30) and tell you 
the remainder (25) the fquare root of which $ is 
the number thought of. 
12th. After taking 1 from the number thought 
of, bid him multiply the remainder (4) by the nume 
ber thought of (5) and add to the produ& (20) the 
fame number thought of, and telliyou the fum 25, 
of which you-are to exrract the fquare root 5. 
124. Bid him add 2 to the number thought of, 
‘and clap a cypher to the right of ‘the fum, which 
‘makes 70; and to that add 12, to the fum of 
whick addition (82) let him clap another cypher, 
fo as to make it 820. From this decuple (820) let 
“him fabtra& 320, and tell you the remainder 500, 
‘from which you are to cut off the two cyphers (each 
: of which did {till decuple the number it was put to) 
and fo you have the number thought of 5. 
14th. Let him add 5 to the double of the num- 
ber thought of; to the fum 15 let him add a cypher 
on the right-hand to decuple it; then let him add 
20 to the fum (150) and to the laft fum (170) fet 
another decupling cypher; at laft let him fubtraé& 
700 from-the laft fam of all (1700) and difcover 
te 


[731 
o you the remainder 1000, which from you are 


o ftrike off two cyphers to the right, and take the 
alé of the remainder (10) for the number thought 


_Thef two laft methods are not very fubtile ; for 
he laft number being known, it is an eafy matter, 
by a retrogade view, to find out the other numbers, 
and by confequence the number thought of. And 
upon that confideration we fhall here fubjoin two 
other methods that are more myfterious. 
15th. Bid the perfon that thinks add 1 to the 
triple of the number thought of, and triple the fum 
(16) again: to which laft fum (48) bid him add 
the number thought of (5); then afk him the fam 
of all (53) and from that take off 3, and the right 
hand cypher from the remainder 50; which leaves 
you. 5 tothe left for the number thought of. 

_ 16th. Bid him take 1 from the triple of the 
number thought of (15) and multiply the remainder 
(14) by 3; and-add to (42) the product, the num- 
ber thought of (5); then afk the fam of the addi- 
tion, 47, to which add 3, and cut off from the 
fum 50 the cypher, which muft needs be on the 
right-hand, and fo leaves to the left the number 
thought of. 

‘From thefe two laft methods we may draw this 
inference, that if we add an unit to the triple of 
‘Any number (as to 18 the triple of 6) and the fame 
number (6) to the triple of the fum us the fecond 
fum (63) will always terminate with 3. 

. Another inference is, that éf we /ubtradt an unit 
from (18) the triple of any number (6) and add the 
fame number (6) to the, triple of the remainder 
(51 the triple of 17) she fur (5 7) will always end 
with the figure 7. Er 
+ The laft inference is, that this double Sport is 
impoflible, viz. To find a number of fuch a quality, 
, that 


f 
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that if you add to, or Subtract from its triple, an 
unit, and add the fame number to the triple of tha 
Siem of the remainder, the laf fem will bea perfect 
Square number; for as we fhewed in Sport 9 ne 
number ending in 3 or 7 can be a true fquare, See 
the following Sport. | 


SPORT XIX. 


| 
To find the number remaining after [ome operations, 
without asking any queftions. 


E T another think of a “number at pleafüre ; 

4 bid >im add to the double of it an even nume 
ber, fuch as you have a mind to. For example 8: 
then bid him fubtraët from half the fum the number: 
thought on, and what remains is the half of the 
even number that you ordered him to add before ; 
an: fo you may roundly tell him you are fure the 
remainder is 4 Thou»h the demonftration of this 
is eafy, yet thofe who are not apprifed of the reafon 
will be furprifed at'it. However that you may light 
exactly on. the number thought of, conceal your 
knowledge of the remainder 4, and bid him fubtra& 
that remainder, whatever it is, from the number 
thought of, if fo be it be larger; or elfe if the 
number be lefs, to fubtraét it from the remainder; 
and then afk kim for the remainder of the laft fub- 
traction; for if you add this remainder to the half 
of the even number you gave him (7. ¢. 4 the half 
of 8) when the number thought of is larger than 
that of the half of the even number; or if yon fab. 
tract the remainder from the fame half (4) when 
the number thought of is lefs than it, you will 
have the number thought of. To exemplify the 
matter, let 5 be the number thought of, and 8 ad+ 
ded toits double 10, which makes 18; the half of 
that is9 ; and 5, the number thought of, fubtraét- 
ed from 9 leaves 4, the half of the additional i 
Me À er 
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ber 8 : and if you take this half 4 from the num 
ber thought of 5, there will remoin 1, which being 


added to the fame half 4 (the number thought of . 


being greater than that half) gives 5, the number 
thought of. In like. manner if to 10, the double 
of 5 the number thought of, you add 12, you will 
have 22, the half of which is 11; and from thence 
taking the number thought of 5, there remains 6, 
the half of the additional number 12 : and if from 
that half 6 you take the number thought of 5, 
{which in this example is lefs than the faid half ) 
there will remain 1, which being taken from the 
fame half, fince the number thought of is lefs than 
that half (6) leaves 5 for the number thought of. 

But an eafier way to anfwer the fport is this: 
Bid the perfon that thinks, take from the double 
of the number thought of, any even number you 
will that is lefs, for example 4; then let him take 
the half of the remainder from the number thought 
of, and what remains will be 2, the. half of, the 
firft number fabtracted 4 ; and therefore to find the 


‘number thought of, bid him add the number thought. 


of to that half 2, and then afk the fum, 7, from 
which you are to take the fame half, and fo there 
will remain 5 for the number thought of. | 

<. But another, and yet eafier way is this: Bid him 
add what number you will to the number thought 


for if you make bim fubtract the fquare of the num- 
ber thought of from the produ&t, and tell you the 
remainder, you have nothing to do but to divide 
that remainder by the number you gave him to 
add before ; for the quotient is the number thought 
of. . Thus 4 added to 5 (the number thought ot} 
makes 9, which being multipled by 5, makes 49 ; 
from which take 25, the fquare of the number 
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of, and multiply the fum by the number thought of; 
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thought of, and there remains 20, which being. 
divided by 4, leaves 5 in the quotient, ‘ 

Or elfe bid the perfon that thinks, take a certain: 
Jeffer number from the number thought of, and 
multiply the remainder by the famé number thought! 
of; for if you make him take the fquare of the 
number thought of from the produ&, and tell you! 
the remainder; by dividing that remainder by the! 
number you ordered to be taken from the number 
thought of, you have the number thought of in the 
quotient. 

But of all the ways for finding out a number 
thou, ht of, the following is certainly the eafieft ; 
make him take from the number thought of what 
number you pitch upon that is lefs than it, and fet 
the remainder apart ; then make him add the fame 
number to the number. thought upon, and the pre= 
ceding remainder to the fum, for a fecond fum : 
which he is to difcover to you, and the half of that 
fum is the number thought of, Thus 5. being 
thought of, and 3 taken from it, the remaiider is. 
2; and the fame number 3 adder to 5 makes 8, 
and that, with the preceding remainder, to; the 


halfof which, 5, is the number thought of. « 
i SPORT Xx. 


To find the number thought. of by another, without 


asking any queflions. 
I D the other perfon add to the number thought 

of, its half if it be even, or its greatelt half 
if itbe odd; and to that fum its half or greatelt 
half, according as itis even or odd, for a fecond 
fum, from which bid him fubtraét the double of the 
number thought of, and take the half of the re- 
mainder, or its leaft half, if the remainder be odd ; 
and thus he is to continue to take half after half, till 
he comes to anunit, Inthe mean time you are to. 
oe ds ‘Obineve 
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sbferve how many fubdivifions he makes, retaining 
in your mind for the firft divifion 2, for the fecond 
4, for the third 8, and fo on in a double propor- 
tion, remembring ftill to add 1 every time he took 
the leaft half ; and that when he can make no fub- 
divifion, you are to retain only 8. By this means 
you have the number that he has halfed fo often, 
and the quadruple of that number is the number 
thought of, if fo be he was not obliged to take the 
greateft half at the beginning, which can only hap- 
pen when the number thought of is evenly even, 
or divifible by 4; in other cafes, if the greareft 
half was taken at the firft divifion, you muit fub- 
tract 3 from that quadruple; if the greateft half 
was taken only at the fecond divifion, you fubtract 
but 2 ; and if he took the greateft half at each of 
the two divifions, you are to fubtraét 5 from the 
guadruple, and the remainder is the number thought 
of. 
For example, let 4 be the number thought of, 
which by the addition of its half 2, becomes 6, and 
that, by the addition of its half 3, is 9: from 
which 8, the double of the number thought of, 
being fubtraéted, the remainder is 1, that admits 
of no divifion ; and for this reafon you retain only 
x in your mind, the quadruple of which, 4, is the 
number thought of. 


Again ; let 7 be the number thought of; this: 


being odd, the greateft half of it, 4, added to it 
makes 11, which is odd again ; and fo the greateft 
half of 11 added to 11, makes 17, from which we 
take 14, the double of the number thought of, and 
fo the remainder is 3, the leaft half of which is x, 
that admits of no further divifion. Here there be- 
ing but one fubdivifion, we retain 2, and to that 
add 1 for the leaft half taken, fo we have 3, the 
quadruple of which is 12. But becaufe the greatelt 
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moiety was taken both in the firft and fecoñd divi- 
fion, we mult fubtract 5 from 12, and the remains 
der 7 is the number thought of. 

| SP GQ Rd yo MAT UE 

To find out two numbers thought of by any one. \ 

3 AVING bid the perfon that thinks add the 
two numbers thought of (for example, 3 and 

5;) order bim to multiply their fum (8) by their 
difference (2) and to add to the product (16) the 
fquare (9) of the leaft of the two numbers (3) and 
tell you the fum, 25, the fquare root of which 5, i 5 
the greateft of the two numbers thought of. Then 
‘for the leaft, bid bim fabtraét the firft produé (16) 
from the fquare (25) of the greateft number thought 
of (5) and tell you the remainder, 9, of which the 
fquare root 3 is the leaft number thought of. | 
An eafier way of doing it is this: Bid him add. 
to the fum of the two put together (8) their diffes 
rence (2) and tell you the laft fum, 10, for the half 
of it, $, is the preateft number thought of. And as, 
for the leaft, bid him fubtraët the difference of the 
two numbers thought of from their fum, and afls 
him the remainder, 6, the half of which, 3, is the 
number you look for. 
This Sport may likewife be folved after the fol: 
Towing manner: Bid him fquare the fum of the two 
numbers ( which is 64 in this example ; ) then bid 
him add to the leaft number thought of (3) the 
double (10) of the greateft (5) and multiply the 
the fum (13) by the leaft (3) and fubtra@ the pro- 
duc (39) from the foregoing fquare (64) and difco- 
ver the remainder 25, the {quare root of which is! 
the greateft number thought of; and as for the leaft, 
order dim to add to the greateft (5) the double (6) 
of the leaft (3), and multiply the fam (11) by the 
| | greatelt 
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reatelt (5) and fabtraét the product 55, from the 
oregoing fquare (64) and tell you the remainder 
9) the fquare root of which is 3, the leaft number 
hought of. 
"Another, and a very eafy way, is this : bid him 
nultiply the two numbers (5, 3,) together; and then 
multiply the fum of the two numbers (8) by the 
number you want to find, whether the greater or 
leffer, and fubtra& the product of the two numbers 
(15) from that produét (which is 40, if you want — 
the greater, and 24, if you look for the leffer num- 
ber) and tell you the remainder, 25, or 9, the 
fquare roots of which fatisfies the demand. 
Or elfe, bid him firft take the product of the two 
numbers (15), then multiply their difference (2) by 
the number enquired for (3 or 5) and add to that i 
produc the produét of the two numbers (15) if 
you want the greateft, or fubiraét that product from 
the product of the two numbers, if you look for 
the Jeaft. Then he telling you the fum, or the re- 
mainder, their fquare roots are the numbers in quef- 
tion. 
_ When the leaft of the two numbers does not ex- 
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be the even places, 9 and 15, being taken from 28," 
the fum of the odd places, there remains 4, them 


EUR î 
SPORT XXI. 1 
To find feveral numbers thought on by ancther. 5 


T° the quantity of numbers thought of is ‘odd, 
afk for the fums of the firft and fecond, of the 
fecond and third, of the third and fourth, and {où 
on till you have the fum of the firft and laft; and” 
having written all thefe fums in order, fo that the 
laft fam is that of the firit and laft ; fubtraé al] the” 
fams of the even places from all thofe in the cdd® 
places; and the half of the remainder is the firfes 
number thought of, which being fubtracted from” 
the firft fum, leaves the fecond number remaining, 
and that fubtraéted from the fecond, leaves the 
third number remaining, and fo on to the laft. Fort 
example, fuppofe thefe five numbers thought of, 2,4 
4, 5, 7, 8, the fums of the firft and fecond, of the” 
fecond and third; and fo on to the fum of the firft_ 
and laft, and 6, 9, 12,15, 10: and 24 the fum of, 


half of which, 2, is the firft number thought of 
and that being taken from the firft number 6, leaves _ 
4 for the fecond number, and 4 taken from the {e-k 
cond, 9, leaves 5 for the third, and fo on: if 
If the quantity of numbers thought upon is even, 
afk for the fums of the firft and fecond, of the fe- 
cond and third, of the third and fourth, and fo on ) 
to the fum of the fecond and Jaft; write them all 
in order, fo that the fum of the fecond and lafth 
may be the laft in order; take all the fums in the” 
odd places (excepting the firft) from thofe in the” 
even, and the half of the remainder is thé fecondill 

number thought of, and that taken from the firft 

fam, leaves the firft number, which taken from the 
third fam, leaves for a remainder the third number, 
and fo on. Thus 2, 4, 5, 7 8, 9, being the ei 
24. ers 
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bers thought of, the fams propofed, as above, are 

6, 9, 12, 155 17,113. Then take 29 the fum of 

12 and 17 the odd places (excepting the firft) out 

of 37 the fum of 9, 15, 13, the three even ftations, 
‘and the remainder is 8, the half of which, 4, is the 
fecond number thought of; and that-taken from 6, 

the firft fum, leaves 2 the firft number, as the fame 
fecond number 4, taken from the fecond fam 9, 
leaves 5 for the third number, which saken from | 
the third fum 12, leaves 7 for the fourth, and fo | 
| When each of the numbers thought of confifts | 
only of one figure, they are-eafily found in the fol- 
Jowing manner : let the perfon add 1 to the double: : 
of the firft number thought of, and multiply the 
fum by 5, then add to the produét the fecond | 
number thought of. If there is a third number, 
add r to the double of the preceding fum, and 
after multiplying the whole by,s, add to the pro- 
duc the third number thought of. In like manner, 
if there is a fourth number, bid him add 1 to the 
double of the laft preceding fum, and after multi- 
plying the whole by 5, add to the product the 
fourth number thought ef, and fojon, if there are 
more numbers. This dome, afk the fum arifing from 
the addition of the laft number thought of, and fub- | re 
tract from it 5 for two, 55 for three and 5ssfor 
four numbers thought of, and fo on, if there are. 
more ; and then the firft left-hand figure of the 
remainder is the firft number thought of, the next 
(moving to the right) is the fecond, the next to 
that the third, and fo en till you come to the lalt 
| figure, which is the Jaft number thoughr 
of. à 
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For example, let. 3, 4, 6, 9, be the numbers 
hought of, and x added to 6, the double of the 
irft 3, and the fum 7 multiplied by 5, the produét 


tae: 
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of which, 35; with the addition of the fecond'aume | 


ber, 9, 4024. ‘Now, if from this ‘fum 4024, we 


_ take 555, the remainder is 3469, the four figures of 


which are the four numbers thought of. : 

_ But there is a mechod for this purpofe that is. 
fill eafier, w2z)°Let' 1 be fabtraéted from the dou- 

ble of the firft number, and the: remainder multi 
plied by 5, toithe product of which multiplication, 

et the lecond number thought of be added, then, if 
there be more numbers than two, lét him add 5 to 


the laft fum fora fecond fum : let 1 be taken from thé 


double of this fecond fim, and the remainder multi 


‘plied by 5, and-the third number added to that 


product; this done, if there are no more numbers 


‘thought of (otherwife you muft add 5, and go on 


again) afk for the Jaft fum, add 5 to it, and the 


thought of, as above, 
** Forinftance, let 2, 4, 6, 9, be thought of; take 


figures of the whole fam will reprefent the numbers 


| from 6, the ‘double of the firft 3, multiply the res 
‘mainder 5 by 5, add to the produét 25, the fecond 
‘number 4; to the {um 29 add 5, which gives you 


34 for a fecond fam, take 1 from 68, the double. 
Of this fecond fum, multiply the remainder 27 by 5, 


and to the produét’ 335, add the third ncmber 6) 


‘which makes 341; add 5 to this Jaft uni, ‘then it 
makes 346, the double of which, wanting~1, is 


691, and that multiplied by 5, 34555 which, with 
the addition of the fourth number 9; is 3464. Now 
adding $ to this fum, you have 3469, the four figures 


of which réprefent the four numbers thought of. |? 


7 
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| SPORT XXII. 
A perfin bas in one hand a certain even number of 
Dilloles, and in the other an cdd number 3 at is 
© required to find out in which hand is the even or 
the odd number. 
q ET the number in the right-hand be multiplied 
é by any even number you will, as 2, and the 


number in the left by fuch an uneven number ag 


you pitch upon, as 3, then order the perfon to add 
together the two produéts, and take the half of 
their fam, and if he can take an exact half, fo 
that the fam is even, you will know by that, that 
the number in the right-hand being multiplied 
by an even number is odd, and confequently that in 
the left multiplied by an odd number is even. Bur 
on the contrary, if he cannot take an exaG half, the 
number in the right is even, and that in the left odd. 

For example; fuppofe 9 piftoles in the right-hand, 
and 8 in the left; multiply 9 by 2, and 8 by 3; the 


fam of the two produéts 42 being an even number, — 


fhews that 9, the odd number, multiplied by the 


even 2, is in the right-hand, and confequently 8 = 
the even in the left. This Sport direés us to the 


folution of the following queftion. 


Queftion. 4 man having à piece of gold in oaks : ‘4 
hand and filver in the other, it is asked in what | 


hand the gold or filver is in 2 

Fix a certain value in an even number, as 8, on 
the gold, and an odd, as 5; upon the filver. Direg& 
the perfon to multiply the number anfwering to the 
ight-hand by any even pumber, as 2, and that in 


the left by a determined odd number, as 3, andific | 


im whether the joint fm of the produéts is even or 
add; or bid him Half it, and fo you will learn 
whether it is even or odd, without afking. If this 
umisodd, the gold is in the right-hand ; if even, 
CONTA, | 
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SPORT XXIV. 
To find two numbers, the. Ratio and difference of 
which is given. . | 7 
| O find two numbers, the firft of which, for! 
example, is the. fecond as 5 to 2, and) 
the difference or excefs 12: multiply the difference, 
2 by 2, the /eaft term of the given Ratio, and | 
divide the product 24 by 3, the difference of the | 
two terms 5, 2, and you will find the quotient 8,4 
the leaft of the two numbers looked for, and that | 
added to the difference 12, viz. 20, the greatelt., 
“If you will, you may multiply the given diffe. | 
tence by the greate/? term of the given Ratio, and | 
after dividing the product by the difference of the | 
two terms of the Ratio, you will find the quotient | 
the great number, which, upon. the fubtraction 
of 12, leaves the leffer remaining. Or you may | 
take this way; multiply each of the two terms of | 
the given Ratio, by the difference given, and divide | 
each of the produdts by the difference of the twa | 
terms, and the quotients are the numbers demanded. | 
This Sport farnifhes an eafy folution to the follow-w 
ing queftion.: fl 
Queftion, Ifa man has as many pieces of money | 
in one hand as in the other, how fhall we know) 
how much is in each hand? ‘4 
~ Bid him put two out of the left into the rights | 
hand, which by that means will have 4 more thank 
the left, and afk for the Ratio of the number of) 
pieces in the right to that in the left, which we} 
fhall here fuppofe to be as § to 3. Then multiply | 
4, the difference of the two hands, by 3, the lealk 
term of the given Ratio, and divide the product 125 
by 2, the difference of the two terms of the Ratio 
5,3: the quotient 6 isthe number of pieces in the 
left, to which if you add the difference 4, you have} 
ro for the right. Thefe two put together make} 
16, and confequently at firft the man had 8 in each } 
hand. SPORT | 


me 


eme 


[ 85] 
AT. t$SP'O R'T'XKXV.r 
Two perfons having agreed to take at pleafure lefs 
\ numbers than a number propofed, and to continue 
st alternately, till all the numbers make together 
a determined number greater than the number 
‘\ propofed, it is required how to doit. 
CUP POSE the firlt is to make up Yoo, and both 
‘XD he and the fecond are are at liberty to take al. 
fernately any number‘under 71 ; Jet the firft take 
‘Ii from 100 as often as he can, and thefe numbers 
will remain, 1, 12, 23, 34,.45, 56, 67, 78, 89, 
which he is to keep in mind ; and firft take 1, for 
then let the fecond take what number he will (under 
(xx) he cannot hinder the firlt to Come at the fe. 
|cond number 12, for if the fecond takes 3, for 
example, which, with 1 makes 4, the'firft has no- 
(thing to do but to take 8, and fo reach 12. After 
ithat, let the fecond perfon take what number he 
\will, he cannot hinder the firft from coming at the 
third number 23 ; for if he takes #, for inftance, 
pwhich with 12is 13, the firft takes ro,and fo makes 
123. : In like manner, the firft cannot: be hindered 
toreach the fourth number 34, then the fifth 45, 
then 56, then 67, then 78, then {89, and at laft | 
(100. ; 


1100, if the firft ‘underftands the way. Indeed if 
ithe firft takes 2 at the beginning, his bufinefs is to 
take x0, and fo clap in upon 12, with the fame ad+ 
vantage the firft had above. -But if the firft is ac- 
jquainted with the artifice, he will be fure to take x, 
and fo the fecond can never make 12, nor 23, de. 
nor, in fine 100. | : 
| Ff the firft would be füre to win, he muft take 
care that the leffer number propofed does not mea- 
fure the greater ; for if it does, he has no infallible 
rule to go by. For example, if, inftead of 11, to 

ij | G 3 were 


|. As for the fecond perfon, he can never touch at = 


tel de VAI 
[ 86 ] oe 
were the number propofed ; taking 10 continually 
from 100, you have thefe numbers, 10,.20, 30, AQ 
50, 6c, 70, 80, 903 now the firft being obliged to 
pitch under ro, cannot hinder the other from 
making 10, and fo 20, 30, &rc. and in fine 100. 
You need not be at the pains to make a continu- 
ed fubtraétion of the leffer number from the greater, 
in order to know the numbers the firft is to ron 
upon; for if you divide the greater by the leffer, the) 
remainder of the divifion is the firft number you 
are to take. Thus divide roo by 11, 1 is the re 
‘mainder for the firft number, add to that rr, it 
makes 12 for the fecond, and 12 with 11 nie 
23 for the third, and fo on to 100. 


SPORT. XXVI. 4 

To divide a given number into two parts, the Ratio 
of which is equal to that of two numbers given, d 
CUPPOSE éoisto be divided into two nume 
pd bers, the leaft of which muft be to the greater 
as 1 to 2 + add together the two terms of the given 
‘Ratio 1, 2, and divide 60 by their fum 3: the qud-, 
tient 20 is theJeaft number wanted, and that {abs 
«traéted from 60 leaves 40 the greater. Or, rai 
_ fly the two terms t, 2, feperately, by 60, and di! 
vide each of the produéts, 60, 120, by 3, the fur 
_ ‘of the terms; and the two quotients, 20, 40, are 
“the numbersyou look for. ‘This Sport gives an 
‘eafy folution to the following queftion. | A 
- Queftion. ‘Yo divide the value of a crown into 
two different /pectes or denominations, the number 
of which fhall be equal. T3 2) 3 
The folution being demanded in integers, it is 
impoflible to folve this or the like Spo:t, unlefs the 
fam of the two terms of the Ratio of the different 
Species propofed does exa@ly divide the crown wheh 
reduced to fmalicsr money.  Thusit is impoffible to | 
‘divide an Englith crown according to the tenour of 


the 


, 


the Queftion, into fhillings and pence; becaufe the 
Ratio of thefe fpecies or denominations is 12,1: and 
13, the fum Ofthefe two terms, does not exactly. 
| divide 60‘pence, ‘the value of the crown : but make 

the two fpecies pence and farthings it will do; fince 
| 4, 1; the terms of their Ratio, make together 5, 
which exsétly divides 240, the value of the crown 
| in farthings ; and:the quotient 48, folves the Quef- 
tion, that is, 48 pence, and 48 fatthings, make a 
€rown. 
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| Lo find a" number which being divided by given 

 wumbers féparately, leaves 1 the remainder of 
each divifion; and when divided by another 
number given leaves no remainder. 

FT O find, a number which leaves 1 remaining, 
% A, when divided by 5 and by 7, and nothing 
| when divided by.3 : multiply into one another the 
two firft, numbers given, 5; 7; to their product 35, 
add 1, which makes 36, the. number demanded. 
| For if you divide 36 by 5 and by 7, the remainder 
is 1; and when you divide. it by 3, there is as it 
happens, no remainder. ! 

After finding this firft and loweft number of the 
propofed quality 36, you may find an. infinite qnane 
tity of greater numbers of the fame quality, and 
that in the following manner. Add the filé num- 
ber found 36, to tos, the produ& of the three 
given nombers 5, 7, 3, and the fum IAT is a fe- 

‘cond number of the fame quality, then add to.14x 
the product above-mentioned Tos, and you have 
246 for a third; which, with the addition of TOS, 
‘makes 351 for a fourth number : and fo on. 

… To find a number that divided feparately by 2, 
3» 5, leaves 1 remaining, and no remainder when 
divided by 1: if you take 30, the product of the 
firft three numbers 2, 3, 5,-and add one to it, you 
à ‘Gah re have 
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have the number rei which divided by « each of ‘hae | 
three firft numbers, 2, 3, 5, there fhould remain 15, 
and by 1r, the fourth number, nothing :,,but fo it, 
is, that 31, when divided by 11, leaves 9 remains 
ing, and therefore 31 is not the right number ; but | 
in order to find out the right number, take 30 the 
produét of the: three terms 2, 3, 5,.and quadruple | 
it, which makes 120, which with othe addition of 
I, is the number required 121, and that added ta 
1220, the product of the four nurabers given, 2, 3, 
5, 11, makes 1441 for a fecond number of the fame | 
quality: and fo on, as above. In this cafe, 30,0 
the produit Of (35° 3: 5, Deine divided by 11, left 
8 remaining, and the quadruple of that 8, 32, be. | 
ing but I fhott of 33, the multiple or triple of If, 
we quadrupled the: 30; and’ added to the fum. © 
In like manner, to!find'a number that’ divided 
feparately by 3,°5,'7, leaves 2 remaining, and no! 
remainder when divided: by 8: ‘divide’ ‘TOS, thé. 
product of the three fit(t numbers 3, 537, by the 
fourth 8; and-becaufe there remains 1,’ multiply 


_ the produét 105 by 6, that the produét 6 36 divided | 


by 8 may leave a remainder: of 6;° whichis defs than 
8 by 2, and then adding 2 to the lalt product 630, 
you have 632 the number required, ‘which: added | 
to the produét of the four given numbers, makes a 
fecond number of the {ame quality ; : and that with 
the fame addition; a third, and {6 on. 

“Fo find à namber that divided? Separately by 3, | 
5, 7, leaves 2 remaining; and divided by rr leaves 
no remainder: divide 105, ‘the produc of the firft 
three numbers given; 35 557, by ‘the’ fourth 1754 
and in regard ithéré remains 6, the doublé of which, | 
12, furpafles the divifor 11 by. LÉ ; multiply the pro- 
du& 105 by'2, that 210 being divided by 13, there 
may remain £;‘and‘fince it is defired that 9 may 
be the remaincer, which i is lefs than the divifor 15 


us | | _ by 
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by 2, ‘multiply the Jaft product 210 by 9, and thea 
the product 1890 being divided by rr, the remain- 
ted will be 9 ; and therefore adding 2 to that laft 
product, you will have a number 1892, which 
leaves no remainder, being divided by 11: 

| In like manner to find a number that being di- 
vided by 5, or 7, or 8, leaves 3 remaining, and 
nothing when divided by 11°: multiply by 9, 280 
the produét of the firft three numbers given, 5, 7, 
8, and the product 2520 being divided by 11, 
there remains 1, upon which you may make the 
remainder 8, which is lefs than 11 by the given 
number 3, by multiplying the foregoing product 
2520 by 8, which makes 20163, and confequently 
that-fum, ‘with the addition of 3, viz. 20163, is 


folve the following Queftion.. 
: Queftion. To find how many pifloles were in a 
pure that a man has loft, but remembers, that 


there always remained an odd one, and when he 
counted them. by fevens, there remained none. : 
. Here we are to finda number-that, when divided by, 


either 2,.or 3, or 5, ftill leaves 1 remainder; and 


when divided by 7 leaves ©... Now:there are feveral 
numbers of that quality, as appears from the fore- 
going Sport ; and therefore to find the number that 
really was in the purfe, it behoves us to be direéted 
by the bulk or weight. of the purfe, in order to 

etermine the real number. RL 
Now to find the lealt of all thefe numbers, let us 
firft of all try for a number that is éxactly divifible 
by 2, by 3, and by 5, and likewife by 7 when 1 is 
added to it.. Ifsyou multiply together the three. 
firft numbers given, 2, 3, 5, their produé 30 will 
be divifible by each of thefe three numbers ; but 
when you have added 1 to it, the fum 3r is not 


divifible. 


the number fought for. This Sport direëts us to~_ 


when he told them by two's, by threes, or by fives, 


à 
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divifible by the fourth number given, 7, for there 
remains 3, and fince the product 30, when divided 
by 7 leaves 2, its double 60 will leave 4 upon the! 
like divifion, and by the fame confequence its triple| 
90 wJI leave 6 remaining. Now 6 wanting but 
one of 7, add that one to this triple number 90, 
and fo 91 will be exactly divifible by 7, and cons} 
fequent}y. is the number fought for. 4 

To find the next larger number that anfwers the! 
Queftion, multiply together the four given numbers} 
25 2» 59.7, aud to their produ@ 210 add the firtk| 
and leaft number, found 91; tue fam 301 is the fe 
cond number fought for; and if you add to this, 
fecond number the foregoing produét 210, the fum| 
511 will be the third number that folves the Que: 
tion ; and fo on iz infinitum. au 

Thus, to refolve the Queftion, you may anfwer, | 
that there might. be in the purf: g1 Louis d’Ors, | 
or 301, Or 511; and the bulk of the purfe will! 
ferve to direct you which of the numbers was really 
in it, | 
ki 


SPORTS, NECVIIL 


Of feveral numbers given ‘to divide each into iwa | 
+ paris; and to find two numbers of fuch a quality, | 
that when the firft part of each of the given num 
bers is multiplied by the firlt number given, and | 
the fecond by the fecond, the fum of the twa pro= | 
+ dudfs is [lill the fame. | (el 
UPPOSE, for example, thefe three numbers | 
given, 10,25, 20, and the foluuon is required | 

in entire numbers ; take any two numbers for the | 
two numbers fought for, provided their difference | 
be 1, or fuch as may exactly divide the produ | 
under the greateft of thefe two/numbers and the | 
difference of any two of the three given numbers, | 
and fe, that the greateft of thefe two numbers | 
on 4 0 7 7 maluiplidh, 
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‘multiplied by the leaft given number 10, may be 
| greater than the leaft of thefe two numbers multi- 
| oe the greateft given number 30; fuch are 2 
land 7. 
| The two numbers required, 2 and 7, being thus 
(found ; the firft part of the firft given number Io, 
may be taken at pleafüre, provided it is lefs than 
lTo, and then the number arifing from the fubtrac- 
‘tion of the leaft found number 2, multiplied by the 
lgreateft given number 30, from the greateft found 
| number 7, multiplied “by the leaft given number 
ro ; and then the number arifing from the divifion 
lof the remainder 10 by 5, the difference of the two 
numbers found 2, 7; that is, lefs than 2, which 
his 1, which being fubtraéted from the firit given 
‘number ro, leaves the remainder 9 for the other 
part ; and that being multiplied by the fecond num- 
Lber found 7, and the firft part 1 being multiplied 
|by the firft number found 2, the fum of the two 
| produéts 63 and 2 is 65. 

To find the firft part of the fecond number given, 


| ference’ of the two numbers found 2, 7; then add 


| | : ° ay, 
‘number given ro; and the fam 22 will be the firft 
part of the fecond number given 25, and confe- 


“2; the -fum of'their two produéts 21, 44, makes 
| Vikewife69.y 2 fps ©. Ti Bint 
Laft of all, to find the firft part of the third num- 


| Jaf numbers given 25, 30, by the greatelt number 
| wah. À Og, FAR found, 


> 


los, multiply 15, the difference of the firlt two 
numbers given, 10, 25, by the greateft number 
| found 7; and divide the product 105 by 5 the dif= 


‘the quotient 21 to. 1, the firft part found of the firft 


| quently the other part will be 3, which being mule à 
tiplied by the {econd number found 7, and the firfk ~~ 
| part 22, being multiplied by the firft number given 


) ber given 30, multiply 5; the difference’ of the two 
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found, 7; and divide the product 35 by §, the dif. 
ference of the two numbers found 2, 7; then add 
the quotient 7 to 22, the firft part of the fecond 
number given 30, and the fum 29 will be the firft 
part of the third number given 30, and confequent- 
Jy the other part will be 1, which being multiplied 


_ by the fecond number found 7, and the frft part 


29 being multiplied by the firft number found 2, 
the fam of the two produéts 7, 58, makes fill 65. 

Or elfe multiply 20, the difference of the firit 
‘and the third number given, by the greateft number 
found 7, and divide the product 140 by 5, the dif 
‘ference of the two numbers fouad 2, 7; then add 
the quotient 28 to 1, the firft part of the frft num- 
ber given 10, and you will have 29 as above, for 
the firft part of the third number given 30. - 

If you take 1 and 6 for the two numbers fought 
for, and 4 for the firft part of the firlt-number giv- 


“en Lo, in which cafe the other part will be,6, 


which being multipligd by the fecond number 
found, 6, and the firlt part 4 by the firft number 
found +, the fum of the two produéts 36 and 4, As 
40. Upon this fuppofition, I fay, the firft part of 
the fecond number given 25, will ‘be 22,. and conf 
fequently the other part 3, which being multiplied 
‘by the fecond number found 6, and the» firlt part 
22 byithé firll found number 1, the fum of the two 
produéts 18, 22, is likewife 40; and in fine, the 
firft part of the third number given 30, will be 28, 


‘and the other 2, which being multiplied by. the 
+ ‘fecond number given 6, and the firt 28 by the firft 
‘1, the fum of the two produéts is ftill. 40. This 


Sport direéts us to the folution of the following 
-Queftion. itl | Newey ey 
Queltion. One woman fold at market 10 apples 
at a certain rate apiece; another fold 25 at the 
Jame: raie; and a third fold 30 Jill at the. fame 


prices 
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srice; and vet each of them brought the fame fum 
of money home with them, The queftion is how this 
sould be ? 
It is manifeft, that to fave the poflibility of the 
Queftion, the women mutt fell their apples at two 
Jiferent fales, and at two different rates, feeing at 
each fale or divifion they fell at the fame rate. Let 
the two different rates be 2 and 7, which are the 
wo numbers that we found in the foregoing Sport; 
ind we will fuppofe. 
Apples Farthings | Apples Farth. 

es x atvis 9 at 7 ¢ 

XXV. 22 at 2 2, at eh Os 
MXXX. 29 .at 2 By ate 
hat at the firft fale they fold at 2 farthings an ap- 
ple, and that at this rate the firft fells 1 apple, the 
lecond 22, and the third 29; the three numbers 
I, 22, 29, being the firft parts of the three given 
numbers X, XXV, XXX, which were found in 
the foregoing Sport; in this cafe the firfl woman 
Will take 2 farthings, the fecond 44, and the third 
58. Inthe next place, if we fuppofe they fell the — 
eft of their apples at 7 farthings, then the firft 
woman will take 63 farthings for the 9 apples fhe 
had left, the fecond will take 21 farthings for the 
3 apples fhe had left, and the third 7 farthings for 
the £ apple fhe had left; and fo each of them will 
take in all 65 farthings. ating AE 

Or, if you will, make the two different rates x 
and 6, which were the two numbers found in thé. 
laft Sport ; and fuppofe at the firft fale they fellat 
a farthing an apple, at which price the firft fells 4, 0 
the fecond 22, ey, 
Apples Farthings | Apples pes 
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 Wory-counters (or for want thereof upon ten {mall 


 tenletters, A, B, C, D, E, F; G, H, K,L, ve. fps 
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third 28 ; thefe three numbers 4, 22, #8, 
sing the firft parts of the given numbers X, XXV, 
XXX, which were found in the laft Sport; the 
firft woman will take 4 farthings, the fecond 22, 
and the third 28. Then fuppofe again that they 
fell the reft of their apples at 6 farthings a piece, 
the firft woman will take 36 farthings for the 6 ap 
ples fhe had left, the fecond 18 for the 3 apples 
fhe had left, and the third 12 farthings for the 2 
apples fhe had left. And thus every one of them 
will take in all 40 farthings. | 


SPORT. xXXIX. | 
i 
| 


Many numbers which proceed from or unity, in a 
progrefion, according to the matural order of 
numbers, (fuch as thefe, 1, 2, 3,4, 5,6, oc.) 

being placed in around form like a ring ; to dif 
cover which of thefe numbers any one has thought 
Upon. Nar | 

E T any multitude of numbers in the afore- 

faid progreffion, fappofe thefe ten, to wit, 

I, 2, 3, 4, 5,6, 7, 8, 9, 10, be marked upon ten, 


pieces of paper) which may be reprefented by. thefe’ 


pole 1 to be writ upon the counter À, 2 upon B, 


“ guponC,&c. Then having placed thofe counters 
circularly as you fee (with their blank faces upper-" 


mot, and the figures underneath, that the fubtilty 
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ounters at pleafure, and to the number onthe 
ack-fide of the counter touched (which you cannot 
eignorant of, having noted well the place of tor 
\) add fecretly in your mind, the juft number of 
the counters and referve the fum ; then bid him 
Magine in his mind the counter touched to be the 
umber which he thought, and from that counter 
9 count backwards, until:he has made up the 
forefaid fum, which you referved, fo will his com- 
tation infallibly end oa the counter upon which 
he number thought of is marked. 

For example, fuppofe he thought 7 or G,-and 
bat he touched B, to wit, 2; add to 2 thenumber 
if all the counters, to wit, 10, fo the fam will be 


2; then bid him count to 12, beginning at Band 


oing backward, and efteeming B to be the number 
hovgiit, to wit, 7; fo will 8 fall upon A, 9 upon 
4 10 vpou K, 11 upon H; and laftly, 12 upon the 
ounter G, which being turned up will fhew the 
jumber thought. , te 

| Thereafon of this rule is not difficucult to be ap~ 


wehended, two -principles being prefuppofed, thes i 
meis this; towit, many.counters or things what- 


oever being difpofed orderly one after the other, in 


me continued line, whether it be right or circular; 


f you vaiue or name the firit counter to be fome . 
lumber of units at-pleafure, and continue the count 
orward according to thematural order of numbers, 
intil another number be named which falls upon — 
he Jaft counter: Or, if you imagine or name the 
aft counter, to be the fame number of units ds 
éfore you put upon the fir{t, and continue ro count 
ackwards to the frft counter; I fay that the fame 
upiber will be named at the end ef both thefe 
4 com- 
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eompatations: For example, in thefe 9 letters, 4, 

B. C. D. E. F. G.H. K. if the: letter A be efteemed 

to be 4, and from thence you count forwards unto 

K, according to the natural order of numbers, the 

letter K will fall upon the number 12. In like 

manner, if you efteem K to be 4, and count back: 

wards from K to A, the letter A will Jikewife fall 
upon 12. 
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| The other principle is this, to wit, many coun- 
ters being difpofed in a round form like a ring ; if 
you efteem any one of thofe counters to be fome 
number at pleafure, and then from that counter if 
you count circularly, until you end upon the counter 
where you began, the number laft named will. be 
equal to the fum of the number of all the counters, 
and of the number which you. put upon the firft 
counter; for example, if D be one of ten letters 
placed in a circumference, and that imagining D 
to be 7, you begin with it, and count round the 
whole circumference, according to the natural 
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ptogreffion, of numbers till you end with D where 
you began; the number 17, which is compofed of 
10 and 7, will neceffarily fall upon D; for 9 (which 
is the number of letters in.the circumference als | 
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D) being added to 7 (which was firft put upon D) 
makes 16, to which 1 being added, (becaufe D 
ends as well as begins the circumference) the fam 
is 17. 

Now thefe two principles being prefuppofed, it 
will not be difficult to apprehend the reafon of the 
aforefaid Rule in all cafes that can happen; for 
Imagine that one has thought upon 7, or the coun 
ter G, then that counter which he fhall touch muft 
either be the fame counter G, or fome other that 
precedes or follows G. . 
| Firft therefore, fuppofing the counter or number 
touched to be the fame with the number thought, 
the truth of the Rule will be then evident : for by 
the Rule given, he will begin to count from the 
fame G to 17, putting 7 upon G, therefore by the 
fecond prefuppofition the number 17 will fall up- 
on G. 

t Secondly, imagine that he touched a counter or 
number following G the number thought, as L or 
fo; then according to the Rule adding ro (the 
aumbers of all the counters placed circularly) to ro 
or L, the (counter touched) bid him count back- 
wards to 20 by beginning at L, and efteem L to 
x 7. Now, becaufe by beginning to count atG 
which is 7, and proceeding to count forward, the 


mwefuppofed principle, if we efteem L to be 7, and 
‘ount backwards, the number 10 will infallibly fall 
ipon G, and then the number 20 fhall alfo fall 
ipon the famesG by the fecond prefuppofed prin- 
tiple. 2 

Laftly, imagine he touched fome number or 


: à +R 
ir 2; then adding ro to 2, you are to bid him 


cunt unto 12, he having firft imagined B to be 

he number thought 7; and going backwatd to A > 

: H L, K, 
+ 


dumber 10 will fall upon L ; therefore by the frft 


unter which precedes 7 the number fought, as B . 
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L,K, &c. Now becaufe by proceeding to count at 
B, which is 2, and beginning to. count forward ton 
C, D, &c. the number 7 falls upon G; there 
fore if one imagine that G is 2, and from thence” 
count backwards towards F, E, &e. the number 7 
will fall upon B (by the firft prefuppofed principle ;) 
therefore when one aflumes B to be 7, and counts 
towards A, L, &c, to any affigned number, it is 
in effe& as much as when one imagines G to bel 
2, and counts towards F, E, unto the faid af” 
figned number, for each of thofe computations 
will end in the fame point; but it is manifeft (by 
the fecond prefuppofed principle) that efteeming G 
to be 2, and counting towards F,E. D, &c. round 
the whole circumference ; the number 12 will fall 
upon the fame G. . And becaufe G being fuppofed 
to be 2, and counting onthe fame coaft as before, 
the number 7 falls upon B; therefore if the com: 
putation be continued on the fame coaft as before, 
the number 7 falls upon B ; therefore if the compu- 
tation be continued on the fame coaft from B 7, to 
12, the number 12 wili fall upon the fame.G. So 
that the practice of this {port in all its cafes is de- 
monftrated. Oo 
Note, That to the-number of the counter touched 
you mey not only add the number of all the counters 
once (as the Rule directs) but twice, thrice or more 
times: For example, B being touched, you may 
caufe him to cownt to 12, or 22; orto32, 42, GC) 
the reafon whereof is evident from the fecond pr 
feppofed principle. | + 
SPORT XXX | 
Mary numbers being fhewed by pairs, to wit, tw 
by two unto’ any perjon, that he may think up 
any ore cf thofe pairs at pleafure, to difcover th 
pair that was thought upo- 
E T 20 numbers, fuppofe thefe, 1, 2, 3,4 
5,6, 7, 8, 9, 10, II, 12,13, 14, 15, 16 
17 
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17; 18, 19, 20, be writ upon ivory counters (or 
for want thereof upon fmall pieces of paper) to wit, 
7 upon one counter, 2 upon another, 3 upon a 
third, &c. Then difpofe them into pairs as you 
fee, viz. fappofe 1 and 2 to be one pair, 3 and 4 
to be another pair, &c. and of thefe pairs let any 


One think upon which pair he pleafes, That done, — 
you are to diftribute the faid 20 numbers into ranks, 
in form of a long fquare, until there be 5 numbers 
in length, and 4 in breadth, after this manner, viz. 
Jay the three firft numbers, 1, 2, and 3, ina rank 
as you fee in the fecond figure) from A towards B 5 
then place 4 under 1, and $ after 3, (in the faid ~ 
rank A B) Again, place 6 ander 4, and 7 after 
5, (in thefaid rank A B.) Then place 8 under 6, 
| -H 2 allo 


x 


} 
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alfo 9, 10,11, onthe right-hand of 4, in the rank 
CD. Again, place 12 under g, and 13 on the right. 
hand of 11, in the rank C D, and 14 under 12. 
Moreover, place 15, 16, 17, on the right hand of | 
2, in the rank EF. Laftly, place 18, 19, 20, 
on the right-hand of 14, in the rank G H, fowill | 
all the numbers be ranked as you fee in the Ta- 
ble. That done, you are to demand of him that | 
thought upon two numbers as aforefaid, in what 
rank or ranks the faid numbers happen to be found, 
viz. in which of the ranks AB, CD, EF, GH, 
Al 1 | erg vig: 1 7 1B 
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or in which two of the faid ranks: Now if-he an- . 
 fwer, that the two numbers he firft thought upon. 
are in the firft rank A B, then and 2 will be the. 
numbers thought or kept in mind; if in the fecond 
CD, then 9 and ro fhall be the numbers thought 
of; if in the third rank EF, then 15 and 16 will. 
be the numbers thought ; If they are in the fourth 
- rank GH, then 19 and 20 fhall be the numbers 
- thought; but if he fay that the numbers thought 
‘are in different ranks, then you are heedfully to 
mark the faid numbers 1 2, 9 and 10, 15 and 16, 
19 and 20, which may be called the keys of the 
fport, in regard they ferve not only to difcover the 
two numbers thought, when they are both in oneand 
the fame rank (as aforefaid ;) but even when they 
are in two different ranks: For in this Jatter cafe, 
as foon as it ‘hath been declared to you in which 
two ranks the two numbers thought are placed, ‘you 
ik ; NES er | SR 
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are to take the key of the higheft of thofe two 
ranks, and defcending in a down-right line from 
the firft number of that key to the lower of the faid 
two ranks, you'll there find one of the two num- 
bers thought, and upon the right-hand of the fe- 
cond number of the faid key, at the fame diftance 
fideways, from the fecond number of the key, (as 
one of the numbers thought was diftant from the 
firft number of the key,) you will find the other 
number thought. , | 

For example, fuppofe the two numbers thought 
are 7 and 8, and it is declared to you, that they 
are in the firft and fourth ranks; take then the key 
of the higheft of thofe two ranks; to wit, of the 


LA 


firft, which is 1 and 2, and defcending downright —_ 
from:1 to the fourth rank, you'll there find 8 one — 


of the numbers thought : then feek fideways on the 
right-hand of 2 (the fecond number of the key) a 
number as far feperated from 2, as 8 is diftant from 
x, and you'll find 7 the other number thought. 
Again, fuppofe he fays that the numbers thought 
arein the fecond and third ranks: Take then the 


key of the fecond rank whichis 9 and 10, and de- 


fcending down-right from 9 to the third rank, you 
fhall there find 12, which is :one of the numbers 
thought; then feek fideways on the right-hand of 


find 11, which is the other number thought. 
_ The reafon of this will be apparent, from a fe- 


according to the Rules before given : for it is there- 


… by evident, that of the firft numbers coupled two 
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… by two, there can never be found more than one 


pair in one and the fame rank ; and of all the other 


_ pairs, one number is always found in one rank, and 


? 


the other. number in another rank, ee 


Jo, (the fecond number of the key a number as 
far diftant from 10, as 12 is from 9, and youll — 


rious confideration of the-placing of the numbers — 
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Note alfo, that this fport may be praétifed with: | 
divers perfons at once, and not only with 20 num- | 
bers, but with any fuch multitude of numbers as 
is produced by the multiplication of any two num- | 
-bers that differ by 1, or unity; as 30, which is the | 
product of 5 mult plicd by:6, and 42, which is the | 
product of the multiplication of 6 and 7. That 
which is chiefly to be regarded is, the placing of 
the numbers in ranks according to the direétions 
before given: And for the more eafy comprehend- 
ing of that order, I have, in the following Table, 
rank«d 30 numbers in their due places, which be- 
ing compared with the former Table, and well 
viewed, will be a clearer illuftration than can be 
exprefled by many words. | 


bc SPORT XXXL 
| Among three perfons, to find how many cards or 


counters each of them has Lot. 


SP ET the third perfon take what number of 
Mare cards or counters he pleafes, provided it be 
evenly even, that is, divifible by 4 ; let the fecond 
‘take as many 7’s as the other has taken q’s; and 
| the firft es many 13’s. Then bid the fir{t give to 
_ theothér two as many of his counters as each of 
them had before; and the fecond to give to the 
, femaining two as many of his counters as each of 

| | . them; 

as ee = : 
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Vu: oF jn like manner, the third to give ‘to 


each of the other the fame number that they have. 
By this means it will fo fall out, that they will all 
have the fame number of counters, and each of 
them will have double the number that the third 
had at firft. And for this reafon, if you afk one 
of the three how many counters he has got, ha!f 
his number is the number the third had at firft; 
and if you take as many 7’s, and as many F4’s as 
there were 4’s in the third perfon’s number, you 
will have the number of cards or counters that the 
fecond and firft took. 
For example, if the third took 8 cards, it be- 
hoved the fecond to take 14, that is, twice 7, be- 
caufe there is twice 4 in 8; and the firft muft take 
26, that is twice 13 by the fame 
xft 2d. 3d. reafon. If the firft, who has 26 
: cards, gives to the fecond 14, that 
te ae ry. is, as many as he had at firft: 
a 8 32 and to the third 8, that being his 
FORTE: firft number, he will have only 4 
left to himfelf; and the fecond will 
have 28 ; and the third 16. But if the fecond, 
who has 28 cards, gives out of his cards 4 to the _ 
firft, who had juft as many before, and 16 to the 
third, who had likewife as many ; he will have 8 — 
left to himfelf, and the firft will have 8, and the 


_ third 32. In ‘fine, if the third, who has got 32, — à: 
gives 8 to eaeh of the oies” all the three will . 
have 16, which is the double of 8, the number | 


that the third took up at firit. 
SPORT XXXII. 


|. Of three unknown cards, to find what card cach i 


three perfons has taken up. 


T HE number of each card aan ssofipise 


exceed 9. Then, to find out that number, 
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bid the firft fübtract 1 from double the number of! 
the points of his card, and after mtltiplying the 
remainder by 5, add tothe produét the number of 
"the points of the fecond perfon’s card. Then caufe 
him to add to that fum 5, in order to have a fecond 
fom; and after he has taken 1 from the double of 
that fecond fum, make him to multiply the remaine 
der by §, and add to the produét the number of the 
points of the third perfon’s card. Then aik bim the 
fum arifing from this Jaft addition ; for if you add 
§ to it, you will have another fum compofed of. 
three figures, the firft of which towards the left is 
the number of the points of the card that the firft 
perfon took up; the middle figure will be that of 
the fecond perfon’s card ; and the laft towards the 
right directs you to the third perfon’s card. 
For «xample ; if the firft took a 3, the fecond a 
4, and the third a 7; by taking 1 from 6, the 
double of the firft 3, and multiplying the remainder 
5 by 5, we have 25 product, to which we add 4, 
the number of the fecond perfon’s card, which 
makes 29, and that, with the addition of 5, makes 
_ the fecond fum 34, the double of which is 68, and 
taking 1 from that, there remains 67, which being 
multiplied by 5, makes 325, and this by the addi- 
tion of 7, the number of the third perfon’s card, 
and $ over and above, makes the laft fum 347, the 
| three figures of which feverally reprefent the num- 
| ber of each card. 
- Another way, Or, if you will, you may bid the 
firfi add 1 to the double of the number of the points 
of his card, and multiply the fum by 5, and add 
tothe product the number of the fecond perfon’s 
_ card. Then bid him add in like manner F to the 
double of the preceding fum, aid multiply the 
"whole by 5,.and add to the product the number of 
the’ third’perfon’s card. Then afk him the fum 
EME I _arifing 
Ai ae 
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sa: from the Jaft addition, and fubtra& 55 fiony 
t, that fo there may remain a number compofed of 
nef figures, each of which reprefents, as above, 
he number of each card. : 

As in the foregoing example, by adding 1 to 6 
he double of 3, the number of the firft perfon's 
ard, and by multiplying the fum 7 by 5, we have 
ry “which, with the addition’ of 4, the number of 
be fecond peafon’ s card, makes 39, the double of 
yhich is 78, to which if we add 1, and multiply the 
am 79 by 5, we have 395; to that we add 7, the 
umber of the third perfon’s card, and fo have 
02, from which if we fubtraét 55, the remainder 
5347, the three figures of which feverally reprefent _ 
he number of each card. hie 


SPORT XXXIIL 


i three cards known, to find which and which is 
taken up by each of three perfons. 


-F the three known cards, we fhall call one A, 

the other B, andthe third C, and leave each 

f the three perfons to pitch upon 1 of the three, 
hich may be done fix different ways, as you feein 
the annexed fcheme. Give 


fh. ad. 3d. the firft perfon the num- 
mr 6 Sums. ber 12, the fecond 24, 
\ rg i à the third 36. Then di: 
| Cc B ES rect the firft perfon to add 
Bee ug: per re + together the half of the : 
AR si number of that perfon 
3 Gg 28 that has taken the card A, 
Rae B A 4 the third part of the num- 
7 9 ber of the perfon that takes 


he ak B, and the fourth part of the number of 
he perfon that takes the card C; and then afk — 
im the fum, which you will find to be either 233. 
r 24, or 25, or 27, or 28, or ie as you fee in © 

the 


6, and fo on till you come to 12, the number of 


et A 
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the table or fcheme, which fhews, that if the fur 
is, for example, 25, the firft will have taken the 
card B, the fecond the card A, and the third the 
card C ; and if the fum is 28, the firft has taker 
the card B, the fecond the card C, and the thirc 
the card A; and fo on in the other cafes. 


SPORT XXXIV. 


To find out among feveral cards, one that anothes 
has thought of. | 


Ars taken out of a pack of cards a ay 


tain number of cards at pleafure, and fhewr 
them in order upon the table, before the perfor 
that is to think, beginning with the lowermolt, 
and laying them cleverly one above another, witk 


their figures and points upwards, and coun 


them readily, that you may find out the number 
which, for example, we fhall here fuppofe to be 
12; bid him keep in mind the number that ex: 
preffes the order of the card he has thought of 
namely, 1, if he has thought of the firft, 2, if he 
has thought of the fecond, 3, if he has thought © 
the third, &c. Then lay, your cards one aftei 
another, upon the reft of the pack, in a contrary 
fituation, and putting that upon the pack firft tha 
was firft fhewn upon the table, and that laft tha 
was laft fhewn. Then afk the number of the care 
thought of, which we fhall here fuppofe to.be 4, 
that is, the fourth card in order of laying down, 
is the card thought of. Lay your cards, with theil 
faces up, upon the table, one after another, begin 
ning with the uppermoft, which you are to reckon 
4, the number of the card thought of; fo the fe: 
cond next to it will be 5, and the third under tha 


the cards you firft pitched upon to fhew the perfon; 


} A 


| 
. | 
| 


ae | 


toy 1: 


nd you will find the card that the number 12 falls 
0, to be the card thought of. 


SPORT XXXV: 


leveral parcels of cards being propofed or (hewn, 
to as many different perfons, to the end that 
each perfon may think upon one, and keep it in 


| perfon has thought of. 
[A 7E will (ppofe there are 3 perfons, and 3 


Bink upon one of them, and thefe three cards laid 
fide by themfelves; then 3 other cards held before 
ne fecond perfon, for the fame end, and laid apart ; 
nd at laft, 3 different cards again to the third 
stfon, for the fame end, and likewife laid apart. 
Mis done, turn up the 3 firft cards, laying them 
a three {tations ; upon thefe three lay the next 
hree other cards that were fhewn to the fecond 
erfon; and above thefe again the three laft cards. 
“hus you have your cards in three parcels, each of 
hich confifts of 3 cards. Then afk each perfon in 
that liftis the card he thought of; after which it 
rill be eafy to diftinguifh it; for the firft perfon’s 
ard will be the firft of his heap; and in like nian- 
er the fecond’s will be the fecond in his; and the 
lird perfon’s card will be the third in his, 


* 


SPORT XXXVI. 


10 guéfs the card that one thinks of. 


T is evident that the number of cards muft be 


+ 


uppofe then there are 36 cards, by confequence 


fo 
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ay mt 
SN ASR ES 


bis mind; toguefs the refpettive card that each 


cards fhewn to the firft perfon, that he may 


everal cards being forted into three equal heap, 4) 


_ divifible by 3, fince the three lifts are equal. 


here are 12 1n each Jift: afk in what lift is the 
atd thought upon; then put all the heaps together, 
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fo as to put that which contained the card thon, 
upon between the other two; then deal off the 
cards again into three equal h nds, obferving t 
order of the firft card to be firft, the fecond to 
fecond, the third to the third, the fourth to the f 
again, and fo round, dealing one card at a tir 
till the cards are dealt off. Then afk sgain, 
what band or heap is the card thought upon, ¢ 
after laying together the cards, fo as to put that 
which contained the card between the other t 
deal off again, as you did before, into three eq 
Jifts. Thus done, afk once once more, what | 
the card isin, and you will eafily diftinguifh whi 
is it, for it lies in the middle of the lift to which 
belongs; that is, in this example, it is the fis 
card; or, if you will, to cover the artifice t 
better, you may lay them all together, as befo: 
and the card will be in the middle of the who 
_ that is, the eighteenth. 


SPORT XXXVII. 


To guefs the number of a card drawn out of a co; 
! plete flock. 


FTER one hath drawn what card he pleat 

out of a complete ftock of 52 cards, for i 
ftance, fuch as we play at Ombre with, you mi: 
know how many points are in the card thus draw 
by reckoning every fac’d card 10, and the reft a 
cording to the number of their points ; then Jookir 
üpon the refi of the cards one after anoher, add tl 
points of the firft card to the points of the {econ 
and the fum to the points of the third, and foo 
till you come to the laft card, taking care all alor 
to caft out 10, when the number exceeds it ; upc 
which account you fee it is needlefs to reckon in tk 
¥o’s or the faced cards, fince they are to be ca 
out however. Then if you fubtract your laft 5 
| ro! 
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om 10, the remainder is the number of the drops 

‘the card drawn:. 

It is eafy to know that when nothing remains, 

le card drawn is either a 10 or a faced card: and 

iat in this cafe, if it be a faced card, one cannot 

ftinguifh whether it be king, queen or knave: 

ow, in order to be matter of that diftinétion, the 

ft way is to make ufe of a ftock of 36 cards on- 

1, fach as we formerly ufed for Piquet, and reckon 

knave 2, a queen 3, anda king 4. 

“If you make ufe of a ftock of 32 cards only, fuch 
his now ufed for Piquet, you are to follow the 

me courfe as is above prefcribed, only you mult 

lways add 4 to the laft fum, in order to have an- 

ther fum, which being fubtraéted from 10 if it 

e lefs, or from 20, if it furpafles 10, the remain- 

er will be the number of the card drawn ; fo that 

"2 remains it is a knave, if 3 a queen, if 4a 
ing, &c. 

If the ftock is not full, you muft take notice 

that cards are wanting, and add to the laft fum 

he number of all the cards that are wanting, after 
ibtracting from that number as many I0’s as are 

3 be had; upon which, the fum arifing from this 
ddition is to be fubtraéted, as above, from 10 or 
rom 20, according as it is above or under 10. 

“his done, is is evident by cafting your eye once 
jore upon the cards, you may tell what card was 
rawn. 


SPORT XXXVII. 


To guefs the number of the points or drops of two 
_ cards drawn out of a complete ftock of cards. 


[| ET a man draw at pleafure two cards out of 
a ftock of 52 cards; bid him add to each of 
be cards drawn as many other cards as his num- 
er is under 25, which is the half of all the cards, 
| wanting =. 
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but 17 cards in the ftock, the whole number take 


* cards drawn ; take 10 from 26, there remains 16 | 


fam of 35, which fübtraéted from 52, leives 14 


drawn. 


inftead of 26, the half of the cards, when they 
‘make 52, take another leffer number, but greater! 


Etro} : 4 
wanting 1, fixing upou each faced card what nur, 
ber he pleafes ; as if the firft card be ro, add to! 
15 cards; and if the fecond card be 7, add to 
18 cards ; fo that in this example there will remaj 


Out amounting to 35. Then taking the remaindk 
of the pack into your hands, and finding they ari 
but 17, conclude that 17 is the joint number of a 
the points of the two cards drawn. | 

To cover the artifice the better, you need nc 
touch the cards, but order the drawer to fubtraé 
the number of the points of each of the two drawi 
cards from 26, which is half the number of all th 
cards, and direct him to add together the two re 
mainders, and acquaint you with the fum, to th’ 
end you may füubtraét it from the number of thi 
whole ftook, #. ¢ 52; for the remainder of tha 
fubftraétion is what you look for. a4 
For Example. Suppofe a 10 and a 7 are t 


and taking 7 from 26, the remainder is 19: thi 
addition of the two remainders 16, 19, makes ¢ 


for the number of the drops of the two cards 

a 
The fame is the management in a ftock of 36) 
or 32 cards; only to colour the trick the better, 


than 10, as 24, from which taking ro and 7 
there remains 14 and 17, the fum of which, 314 
being fabtracted from 52, the fum of all the cards, 
leaves 21 the remainder ; from which fubtract again! 
4, which is the double of the excefs of 26 above 
24, and fo the remainder is 17, the number of 
the points ef the two cards drawn, viz. 10 and 7. 


sat 
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"If you make ufé of a Piquet-ftock, confifting of 
6 cards, inftead of 18, the half of 36, the num- 
er of all the cards, take in like manner a leffer 
umber, fuch as 16, from which take 10 and 7, 
nd there remains 6 and 9, the fum of which, 15, 
ing fubtracted from 36, the number of all the 
ards, leaves 21 remaining ; from which fubtract 
gain 4, the double of the excefs of 18 above 16, 
nd fo the 17 remaining is the number of the points 
if the two cards drawn. | 
«In like manner, if this Piquet-ftock confifts only 
of 32 cards, inftead of 16, the half of 32, the 
umber of the whole ftock, take any leffer number 
ou will, provided it be greater than 10, fuch as 
(4, from which take 10 and 7, and the remainders 
ire 4 and 7, the fum of which, 11, being taken 
rom 32, leaves 21, and taking from that 4, the 
double of the excefs of 16 above 14, you have 17 
‘emaining, the number of the points of the 10 and 
he 7. drawn. 
SPORT XXXIX. 


To gue/s the number of all the drops of three cards 


drawn at pleasure out of a complete fiock of cards. 


FO folve this Sport as the former, after the — 


fhorteft way, the number of cards contained 
in the {tock muft be divifible by 2; fo that neither 
a ftock of 52, nor one of 32, are proper ; but one 
of 36 is, in regard 36, the number of aj] the cards, 
bas 12 for its third part, which will affift us in the 
(olution of the queftion, as follows— 
Let a man draw at pleafure three cards out of a 
Piquet-ftock. of 36 cards; bid him add to each of 
thefe cards as many other cards as the number of 
their points: falls fhort of 11, which is the 
third part of the number of all the cards, wanting, 
On «allotting. as in the foregoing Sport, to each 
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faced card what number he pleafes : as if the fir 
card is 9,. he adds to it 2 cards; if the fecond is 7, 
he adds to it 4; and if the third is 6, he adds 5; 
which make in all 14 cards; fo that in this exam- 
ple the remainder of the whole ftock is 22 cards, 
which denotes the number of all the points of the 
three cards drawn. | 
The better to colour the artifice, you need not 
touch a card, but bid him fubtra& the number of 
the points of each of the three drawn cards from 
¥2, the third part of 36, the number of the whole 
ftock, and add together the three remainders, and 
tell you the additional fum, which you are to fub-! 
tract from 36, and the remainder of that fubtracti- 
on is what you look for. il 
As in this Example—Suppofe he drew 4 nine, a! 
even and a fix; take 9 from 12, there remains 34! 
-tike 7 from 12, there remains 5; and take 6 from 
12, there remains6; add the three remainders, 
"3, 5 6, the fum is 14, which taken from 36! 
leaves 22 for the number of the drops of the three! 
cards drawn. np" | 
To colour the trick the better, and to apply the! 
… rule to a ftock that confifts of fewer or more than! 
. +36 cards, fuch as one of 52 cards, make ufe of a! 
number greater than 10, and leffer than 17, the! 
third part of 52; for inftance 15: bid him who! 
drew the three cards add to each of his drawn cards, 
as many other cards as the number of their refpect- | 
ive points is under 15: for example, ifthe firft card 
be 9, he adds to it 6 cards, if the fecond is 7, he) 
adds 8 ; if the third is 6, he adds 9; which makes | 
in all 26 cards; fo that in this example there will | 
remain in the main {tock 26 cards. Taking the! 
main ftock into your hands, and finding you have! 
26 cards, fubrraét from 26 the number 4, which Is | 
the excefs of 52, the number of the whole ftock, | 


il 


above | 


tee il 
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above the triple of 1 5+3, 4. e. 48; and the remain. 
der 22 is the number of all the points of the three 
cards drawn. ù | | 

Or elfe you need not touch the cards, but bid 
the perfon that diaws fubtra@ the number of the 
drops of each of the three cards drawn, from 16, 
Which is 1 more than the firft number 15, and add 
together all the remainders, and acquaint you with 
the fum; then do you fübtraét that fum from the 
number abovementioned, 48, and you will find the 
remainder to be the number of all the points of the 
three cards drawn. ' 

For Example—Suppofe he drew a 9, a 7, and a 
6; take 9 from 16, there remains 7; take 7 from 
16, there remains 9; take 6 from 16, there remains 
10 ; add thefe three remainders, 7, 9, 10, the fum 
is 26, which fubtraéted from 48, leaves 22 for the 
number of the points of the three cards drawn. 


In like manner, in a pack of 36 cards, take a. 


larger number than 10, for inftance 15; and tak- 
ing notice of the additional cards, which amount 
to 26, as you faw but now, fubtraét that number, 
26, from 36, the number of the whole pack, and 
to the remainder 10 add 12, which is the excefs 


number of the whole; and you will find the fum 
22 10 be the number of points enquired after. In 
a Piquet-pack of 32 cards, inftead of 12 you muft 
add 16, by reafon that 16 is the remainder of 32 
fobtracted froni 48. . 


cards drawn. 


SPO RPS XI: 
The Game of the King. 


FAITS is an agreeable game in a company of 
| feveral perfons, not exceeding 9 (unlefs you 


jave a mind to it) in order to the eafier application | 


à + of 


J 
4 
4 


of the triple of 1543, i.e. 48, above 36, the 


In imitation of this and the foregoing Sport it 
will be eafy to folve the queftion upon four or more 
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of the 22d Sport, véz. by reckoning the fir ft per= 
{on 1, the fecond 2, the third 3, and fo on; and. 
in like manner, reckoning the right-hand 1, the” 
-— Jeft-hand 2; the thumb of the hand 1, the fore- 
finger 2, the third finger 3, the fourth 4, and 
the little one 5; the firft joint 1, the fecond 2, 
and the third 3. For if you put the ring to onein” 
the company, for inftance, the fifth perfon, and 
that upon the firft joint of the fourth finger of the 
left hand, it is evident, that in order to guefs who 
has the ring, and upon which hand, which finger, 
and whice joint, one has only thefe four numbers 
to guefs, 5, 1; 4, 2» the firft number 5 reprefent- 
ing the fifth perfon; the fecond 1, the firft joint; 
the third 4, the fourth finger; and the laft 2, the 
left-hand. Now this is performed by obferving the 
laft method of Sport 22 foregoing, as appears 
- from the following operation. | | 
Taking 1 from 10, the double of the firft num- 
“ber 5, and multiplying 9, the remainder by 5, you 
have 45; adding to that the fecond number 1, you 
have 46, to which if you add 5, you have 51 for 
a fecond fum: the double of this fecond fum is 
102, from which take 1, there remains tol, which 
. being multiplied by 5, makes 505, and that with 
the addition of 4, the third number, makes 509 
to which if you add 5, you have this fecond fur 
14, the double of this 1028 leffened by 1, ant 
“the remainder multiplied by 5 makes 5135, & 
which adding the fourth humber 2, you have thi 
{am 5137, and that augmented by 5 gives this fe 
cond fum 5142, the four figures of which reprefen 
the four numbers inquired for, and by confequenc 
denote that the ring is upon the firft joint of th 
_ fourth finger of the left hand of the filth perfon. — 
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4 Artificial Fire-Works. 1 


Se RO RTC es 


To make Silent Powder, or fuch as may be dif. 
Ne * charged without a noife. a 
HIS -unfounding powder, if any fach there 
E is, goes Commonly under the name of White « 
“Powder, becaufe, poffibly, the firft made was Of = 
that colour. It is not probable it can be of any 
+ great force, for as much as the noife of gun-pow- : 
der proceeds from the violent percuflion of the air, 
occafioned by the ftrength of it. Ihave not indeed 
feen this powder myfelf, yet I have read in authors 
feveral ways «of making the fame, of which-the | 
‘following two only occur to my memory. | 
* The firft is thus. To one pound of common 
Gun-powder take half as much Venetian Borax, 
which having pulverifed, mixed, and well incorpo- 
‘Fated together, reduce the mixture into grains, and 
“you have the powder required. SoBe à 
The other way is—To four pounds of common 
Gun-powder add two pounds of Venetian Borax, 
One pound of Lapis Calaminaris, and One pound of 
Sal-armoniac; pulverife them all together, to make 
of them a powder’ in grains, as before. 
I 2 SPQRT 
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: SPORT XLII. 
To prepare an Oil of Sulphur. required in 


Fireworks." 


AVING melted what quantity of Sulphur 
you think fit, upon a moderate fire, in an 
earthen or copper veffel, throw into it fome old, 
or, in defe& of this, fome new brick, that is well 
burnt, and was never wetted, broken into many 
finall pieces about the bignefs of a bean; ftir them 
continually with a ftick, till they have drunk up 
and confumed all the fulphur ; this done, fet them 
upon a furnace to diftil in an Alembic; fo you thall 
have a very inflammable oil, fit for your purpofe. 
You may make it otherways thus—Fill one third 
or fourth part of a glafs-bottle with a long neck 
with Sulphur pulverifed ; then pouring upon it fpi- 
rit of Turpentine, or oil of Walnuts, or of Junie 
per, till the bottle is balf full, fet it upon hot cin=. 
ders, leaving it there eight or nine hours, and you 
{hall find an oil therein of the abovefaid quality. 


SPORT  XLIII. 


To prepare the Oil of Saltpetre ufeful in Fireworks. 


UT upon a fir-board, well plained and dry, 
what quantity of purified Saltpetre you pleafe, 
and caufe it to melt by putting thereupon burning 
coals ; and you fhall fee the liquor to pafs through 
the board, and to fall down drop by drop, which, 
"mutt be received in an earthen or copper pot, where. 
you have an oil of Salt-petre, fit to be ufed in fires, 
works, as we fhall declare in its proper place. 


SPORT 


Prr7 ] 


SPORE (ee EN 4 
To prepare the Oil of Sulphur and Saltpetre 


mixed together. 


 FAVING mixed and well incorporated equal 
portions of Sulphur and Saltpetre, reduce all 
into a fine powder, which muft be paffed through 
a fine fearce; put this powder thus fearced into a 
new earthen pot, or one that hath not been ufed, 
and pour upon it good white-wine vinegar, or elfe 
brandy, till it is covered. Then cover your pot fo 
that no air may get into it, and fet it to ftand in 
. fome hot place, till all the vinegar is confumed or 
difappears. Laft of all, draw from the remaining 
matter the oil by means of an Alembic; which 
will ferve to feveral purpofes of Fireworks. 


à SPORT XLV. 


To make Moulds, Rowlers, and Rammers for 
Rockets of all forts. 


' Rocket, which the French call Fu/ee, the 
Latins Rochetta, and the Greeks Byrobolos ;. 
confifts of a Cartouch or paper tube called the Cof- 
fin, and a combultible compofition, with which it 
‘is loaded ; which being fired, mounts into the air, 
in a manner moft agreeable to behold. 
There are three forts of them; the Small, the 
Middling and the Great. All fuch are reckoned 
Small, whereof the diameters do not. exceed that 
of a lead bullet of one pound, or whofe moulds ad- 
mit not a bullet above that weight. The Middle- 
_ing are thofe the moulds of which will admit bullets 
from one to three pounds weight. The Great will 
carry from a three pound to an hundred pound 


ball. . a 
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[ ers") 3 | 
_ To determine the bignefs of thefe Coffins to a. 
‘ required meafure, that is, length and thicknefs, 
and to make any demanded number of them, of 
the fame reach, and of equal force, they muft be | 
fitted to a concave cylinder, made of fome hard 
matter, and turned exactly ina lathe: this is called 
the Mould or Form, which is fometimes made of 
metal, but moft commonly of hard wood, fuch 
as Box, Juniper, Ath, Cyprefs, wild Plum-tree, — 
Italian Walnut-tree, and fuch ke. 
Befides this, there is another but a convex and 
folid cylender of wood required, called a Rowler, 
upon which the thick paper, whereof the Coffin is 
made, muft be rowled, tillit is of a bignefs exactly 
to fill the concavity of the Mould. The diameter — 
of this Rowler muft contain five eichth parts of 
that of the Mould, the length of which mult be fix 
times the diameter of its bore, in fmall rockets; : 
but in the middling and the large ones it mult be. 
only five, or four times the length of the diame- 
ter of their bore. slits 
Another cylinder of wood muft alfo behad, which | 
is to be a little fmaller than the former, that it | 
may go into the Ccffin with the greater eafe. And 
this is to ferve for a Rammer, to drive down the 
Compofition into the Coffin when you charge it. 
Bat firft your Coffin mut be ftraitened or choaked, — 
de which is done by winding à cord about the end of. 
it, after you have a little withdrawn the. Rowler, 
turning in the mean time the Coffin, and drawing 
the cord, till there remains only a little hole, which 
then muft be tied with ftrong packthread. This! 
done, you muft draw out the Rowler, and introdu-… 
cing the Rammer iuto the Coffin, put all into the 
Mould; and when you have ftruck five or fix blows 
With a mallet upon the Rammer, to give a good 
form > 


7 


ed, and ready to be filled upon occafion. 


form to the neck of t 


he Rocket, the Coffin is finith- 


_ This Rammer mult be bored lengthwife to fome 
depth, that it may receive into its concavity the 
‘Needle which muft be in the mould, together with 
the Coffin and Rammer, the ufe of this needle, 
which muft be one third part of the length of the 
Coffin or Mould is to make a vent for the priming 


“in the bottom of the Compofition, of which we 
Speak in the enfuing Sport. 


SPORT XLVI. 
To prepare a Compofition for Rockets of any fize. 


| 3 ey Compofition wherewith the coffins are 


to be filled is different according to the dif- 


ferent bignefs of them; for it is found by experi- 


ence, that what is fit for {mall rockets, burns too 


violently, and too quickly in thofe that are large, 
 becaufe the fire is bigger, and the matter alfo dri- 
ven clofer together: hence it is that no gunpowder 


is ufed in the larger fort. In making up this com- 


_pofition, according to the different fizes of rockets, 
. the following proportions mult be obferved. 


For Rockets from 60 to 100 pounds, you muft 
to three pounds of Saltpeter, add one pound of 


Sulphur, and two pounds of good Wood:coal. 


. If they are from 30 to 50 pounds, to 30 pounds — 
of Saltpeter, put feven pounds of Sulphur, and 


 fixtcen pounds of Coal. 


Rockets from 18 to 20 pounds, to twenty one 


4 ‘pounds of Saltpeter, require fix of Sulphur and thir- 
… teen of Coal. 


From 12 to 15 pounds, require to four pounds 


of Saltpeter one pound of Sulphur, and two pounds 


of Coal. Ar 
If they be, from 9 to 12 pounds; to fixty two 
à I 4 : pounds 
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pounds of Saltpeter, add 9 pounds of Sulphur, and. 
twenty of Coal. Wy 1 

From 6 to 9 pounds ; add to feven pounds of 
Salrpetre, one of Sulphur, and two of Coal. : 

_ From 4 to 5 pounds; to eight pounds of Salt. 
petre, add one pound of Sulphur, and two of Coal. 

From 2 to 3 pounds; to fixty pounds of Salt- 
petre, add two of Sulphur and 15 of Coal. 

For one pound ; to fixtecn pounds of Gunpow- 
der, add one pound of Sulpbur, and three of Coal: 
or to nine pounds of Powder, four of Saltpetre, 
one of Sulphur, and two of Coal. 

For twelve ounces ; put to nine ponnds of pow- 
der, four of Saltpeter, one of Sulphur, and two of 
Coal. | 

For eight ounces ; add to thirty pounds of Pow- 
der, twenty four of Saltpetre, three of Sulphur, and 
eight of Coal. , Pp 

For five and fix ounces; to thirty pounds of 

powder add twenty four pounds of Saltpetre, three 
pounds of Sulphur, and eight pounds of Coal. 

For four ounces; add to twenty four pounds of 

. powder, four pounds of Saltpetre, two pounds of 
Sulphur, and three péunds of Coal. fo 

For two and three ounces ; to twenty four pounds 

of powder, put four pounds of Saltpetre, one pound 
- of Sulphur, and three pounds of Coal. . 

For an half ounce, and an ounce; take fifteen 
pounds of Powder, and two pounds of Coal. 

For the fmaller Rockets: to nine of ten pounds 
of Powder, add one pound, or one and a half of 
Coal. | ' 


Here follow alf other proportions, which experience 
hath taught to fucceed extremely well. 


For Rockets that contain one’ o: two ounces of 
Matter. Add to one pound of Gunpowder, two 
| ounces 
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bunces of good Coal : or, to one pound of Mufket- 
powder, take one pound of coarfe Cannon-powder: _ 
br, to nine ounces of Mufket-powder, put two 
ounces of Coal: or to one once of Powder, an 
ounce and a half of Saltpetre, with as much Coal. 
_ For Rockets of two or three ounces ; add to four 
ounces of Powder, one ounce of Coal: or to nine 
“ounces of Powder, two’ ounces of Saltpetre. 

À For a Rocket of four ounces; add to four pounds 
Of Powder, one pound of Saltpetre, and four ounces 
of Coal, and if you pleafe half an ounce of Sulphur: 
Yor to one pound two ounces and an half of Powder, 
“our ounces of Sulphur, and two ounces of Coal : 
Dr to one pound of Powder, four ounces of Salpeter, 
nd one ounce of Coal; or to feven ounces of pow- 
“der, four ounces of Saltpetre, and as much Coals 
br, add to three ounces and an half of Powder, 
1 ounces of Saltpetre, and three ounces and an 
half of Coal. The compofition will be yet more 
ong, if it be made up often ounces of Powder, 
ree ounces and an half of Saltpetre, and three 
junces of Coal. 
» For Rockets of five or fix ounces, take two pounds” 
ive ounces of Powder, to balf a pound of Saltpetre, — 


o ounces of Filings of Iron. : 
| For Rockets. of feven or eight ounces ; add to 
eventeen ounces of Powder, four ounces. ‘of Salt- 
étre, and three ounces of Sulphur. 

For Rockets from eight ‘to ten ounces ; to two. 
bounds five ounces of Powder, put half a pond of 
tpetre, two ounces of Sulphur, fevenounces of 
goal, and three ounces of Filings. 

For Rockets from ten to twelve ounces'sitake to 
venteen ounces of Powder, four ounces of Salt- 
tre, three ounces and am half of Sulphur, and 
one ounce of Coal. ; 
For 


o ounces of Sulphif, fix ounces. of Coal, and 


La + 

For Rockets from fourteen to fifteen ounces, t 
two pounds four ounces of Powder mult be addec 
nine ounces of Saltpetre, three ounces of Sulphur 
five ounces of Coal, and three ounces of File duft 

For Rockets of one pound, to one pound « 
Powder, take one ounce of Sulphur, ‘and thre 

-ounces of Coal. 3 | 

For a Rocket of two pounds, add to one poun 
four ounces of Powder, twelve ounces of Saltpetr 
one ounce of Suiphur, three ounces of Coal, an 
two ounces of File-duft of Iron. 

For a Rocket of three pounds, to thirty ounce 
of Saltpetre, put feven ounces and an half of Su 
phur, and 11 ounces of Coal. 

For Rockets of four, five, fix, or feven pound 
add to thirty one pounds of Saltpetre, four pounc 
and an half of Sulphur, and ten pounds of Coal.: 

For Rockets of eight, nine, or ten pounds, tal 
to eight pounds of Saltpetre, one pound four ou 
ces of Sulphur, and two pounds twelve ounces. 
Coal. 

The proportion of the different materials beir 
thus determined, each of them mutt be well beate 
and fearced apart, and afierward weighed ar 
mixed. Thus is your Compofition ready wher 
witbal to charge your Coffins, which muft be mac 
of {trong paper well pafled. ; 


SPORT XLVII aly: 
To make a Rocket. 


"OUR Coffins and different Compofitions beir 

A inreadinefs, you muft chufe a Compofitic 
fuitable to the largenefs of ‘your defigned Rocke 
which muft neither be’ too wet nor too dry, but 
little moiftened with fome oily liquor, or with brai 
dy; then take your. Coffin, the length of whic 
7 | a 
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nut be proportioned to the bignefs of its concavity; 
at it, with the Rammer, into the Mould; then 
Dut into it fome of your Compofition, taking good 
pare not to put in too much at a time, but only 
one fpoonful or two; then put in your Rammer and 
yith a Mallet fuited to the bignefs of the Coffin, 
rike three or four fmart blows directly upon it; 
hen withdraw the Rammer again, and pour in an 
ual quantity of your Compofition, and drive it 
jwn in like manner with your Rammer and Mallet, 
iving the fame number of blows ; continue thus 
ing till the coffin is filied to the height of the 
Mould, or rather a little below it, that five or fix 
folds of the paper may be doubled down upon the 
Compofition thus driven into the Coffin, which 
fometimes inftead of paper is made of wood. 

"The Coffin being filled with the mixture, and 
the paper doubled down upon it, you muft beat it 
hard with the Rammer and Mallet to prefs down 
the folds of the paper, upon which you may put 
fome Corn-powder, that it may givea report. In 
this paper folded down, you muft make three or 
four holes with a bodkin, which muft penetrate to 
the Compofition, to {ct fire to the Stars, Serpents, 
and Ground-rockets, when fuch there are ;- other- 
wife it will fuffice to make one hole only, with a 
broach or bodkin, which muit be neither too {mall 
nor too great, but about one fourth of the diameter 
of the bore, as ftraight as poffible, and in the very 
middle, in order to fire the Corn-powder. 


SPORT XLVIIL 
To make Sky-Rockets that mount into the air with 
eS flicks. Mu 
tf 'T is to be noted, that the Head of a Rocket, 
À is the higheft end, by which it is loaded, and 
Which rifes firft when it is fired: the Neck of the 
tf | Rocket, 
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Rocket, or its Tail, is the lower end, where it w 
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choaked or ftraightened, and the priming is pu 
which muft be of good Corn-powder. at. 
Your Rocket being charged, as was taught in t 
preceding Sport, you muft have a long rod or ftic 
of fome light wood, fuch a Ofier, or Fir, whi 
mult be bigger. and flat at one end, growing fle 
derer towards the other. This ftick mutt be ftraig 
and fmooth, without knots, and plained if nee 
be. Its length and weight muft be proportione 
to the fize of the Rocket, being fix, feven, o 
eight times the length of it; to the larger endo 
this, where it is flatted, you muft tie your Rocket 
its Head reaching a little beyond the end of thi 
ftick, and being thus fixed, lay it upon your fingel 
two or three inches from the neck of the Rocket! 
which fhould then be exa@ly balanced by the ftick 
if it is rightly fitted ; after which you have nothing 
to do, but to hang it loofly, upon two nails, per: 
pendicular to the horizon, with its head up, and 
then it is ready for firing. But if you would have 
it to rife very high, and in a ftraight line, you 
muft put a pointed paper cap upon its head, and it 
will pierce the air with greater facility. 4 
To thefe Rockets, for the greater diverfion of the! 
{pectators, feveral other things may be added : as! 
Petarcs or Crackers, thus ; get a box of iron folder2! 
ed, of aconvenient bignefs, fill it with fine graine! 
powder; put it into the Coffin upon the compofiti-: 
on, with the touch-hole down, double the reft off 
the paper upon it to hold it fait till the mixture is! 
confumed, and then firing it will give a report in| 
the air. | 
You may add to them likewife, Stars, Goldens | 
rain, Serpents, Fire-links, and other fuch agreeable | 
works, the making of which fhall be taught after | 
wards. In order to this, you muft have in re 
1. | 
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fefs an empty Coffin, ofa larger diameter than your 
Rocket. This muft be choaked at one end, fo as 
only to admit the head of the Rocket, to which it 
mutt be faftened. Into this large Coffin, having firft 
ffrewed the bottom of it with Meal-powder, you 
muft put your Serpents, or Golden-rain, or Fire- 
links, with the primed end downwards; and a- 
mongft, and over your ftars you muft throw a 
little powder. Then you may cover this additional 
Coffin with a piece of paper, and fit to it a pointed 
cap as before, to facilitate its afcention. 


| SPORT XLIX. 


To make Sky-Rockets which rife into the Air with- 
out a flick. . ” 


KY-Rockets without Sticks muft be fmall, be- 
caufe they are held in the hand, from whence 
they rife, after you have put fire to the prim- 
ing they are made as the foregoing ; but that they 
may the better fly into the air, you mult fit to 
them four wings difpofed Crofs-wife, like the fea- 
thers of darts or arrows; their length muft be one 
third part of that of the rocket, their breath at 
the lower part half their length, and their thicknefs 
about a fixth or eight part of the diameter of the 
Orifice of the rocket. | 
Inftead of four of thefe wings, you may ufe three 
of the fame dimenfions with equal faccefs ; but with 
this caytion, that in placing them upon your rocket 
the lower ends of them mult be let down below the 
tail of it the length of one diameter of its orifice. 
There are many other ways of making thefe rock- 
ets, according to the various fancies of artilts, 
which would be too tedious for this work. | 
… Ifthe Compofition for your Rockets is defective, 
as is known when they rife, either not at all, or 
with 


à Re that run along the Ground, called there- 
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with difficulty, or fall down again before co 
fumption of the mixture ; or when they, mount n 
With an equal and upright motion, but turning at 
winding, or whirling in’ the air; to amend yo 
compolition, you muft diminifh the quantity < 
coal when it is too weak, and add to it if too ftron, 
as it is when it burfts the rocket, the coal fervin 
to abate the force of the powder, and to give 
fine train to your rocket. Wherefore it would b 
convenient, before you make up a quantity of rock 
ets, to try your mixture and correét its faults. 
To preferve your rockets in good condition, the 
muft be kept ina place neither too dry, nor toi 
moift, but temperate; and the compofition fhouk 
not be made up, but upon occafion to ufeit. You 
rocket mult not be pierced, till you defign to play 
it; which muft not be in a feafon of wind or rain 
or when the nights are moift with fogs and mifts 
all which are prejudicial to the agreeable effects o 
a rocket. «4 
If you would have your rocket to burn with a pak 
white flame, mix fome Camphire with your com: 
pofition; inflead of which if you take rafpings ol 
Ivory, the flame will be of a clear filver-colour, bul 
fomewhat inclining to that of lead; if Colophony 
or Grecian-pitch, it will be of a reddifh coppers 
colour; if black or common pitch, the flame will 
be dark and gloomy; if Sulphur, it will be blue; 
- if Sal-armoniack, it will appear greenith ; af crude 
Antimony, or the rafpings of yellow Amber, it will 
emit flames of a like colour. j 


| SPORT, CL, | 
To make Ground Rockets, which run upon the earth. 


fore Ground-rockets, require not fo ftrong a 
} compo= 
' 
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compofition, as thofe that mount into the air; and 
therefore continue longer, burning as well as mov- 
ing more flowly : Wherefore they vary from the 
others, as well in the demenfions of their Coffins, 
as in the compofition wherewith thefe are charged, 
The length of the bore or concavity, may be eleven 
times that of its diameter; the rowler on which the 
Coffin is made, may be five lines in diameter, and 
the rammer a little lefs, that it may go cafily into 
the coffin without fpoiling it. 
* The Compofition may be of cannon powder only, 
well beaten and fearced till it is as fine as flower, 
wherewith you muft fill the coffin, by Jittle and 
little as before, within a finger’s breath of the brim 
of the mould ; then doubling down one third part 
‘of the paper, knock.it down with the rammer and 
mallet, and after with a bodkin, make a fmall hole 
which may penetrate to the compofition ; then put 
in a piftol-charge of fine powder, doubling down 
fome more of the paper upon it, the reft of which 
mutt be choak’d tying it hard with pack-thread. 
Thefe rockets being fmal! are charged only with 
powder finely pulverized, without any coal, herein 
differing from the large ones, that have no powder 
pat all, except in their priming, which in both forts 
‘moft be of well grained powder: The reafon of 
which is, becaufe in a greater concavity there is a 


and confequently with more violence ; there being 
valfo a greater quantity of air to be rarified in a grea 
‘than in a {mall rocket. 
When you choak or ftraighten the end of your 
‘Rocket, whether fmall or great, you muft have a 
hook or ftaple driven into a poft, or into a wall, to 
‘this tie one end of your cord, which mult be of a 
| fize proportionable to your rocket, or to the bar of 
| à Win- 


? 


greater fire acting upon a greater quantity of matter, | 
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a window, and the other to a ftrong ftick, which 
you maft put between your legs: thus the cord 
being winded about your rocket in the defigned 
place, you may draw, turning, and ftraightning i i 
by degrees as you defire. 


S 'PIO:R T "ET. 


To make Rockets that fly on a line, called Aire 
Rockets. - 


HIS is done with ordinary rockets that il 

not be too big, by faftening to them two iron 
rings, or, which in my opinion is better, a wooden 
pipe or cane, thro’ which muft pafs a well ftretched: 
‘line: thus if you fet fire to your rocket; it will 
run along the line without ceafing till all the mat-| 
ter is fpent. 

If you would have yonr rocket to run back, as 
well as forward, after you have filled one half of 
the coffin with the compofition, feperate this from. 
the empty half by a wheel of wood fitted exactly 
to the cavity; in the middle of this wheel muft be: 
a hole, from which a {mall pipe, filled with meal- 

owder, muft pafs along the middle of the empty: 
half, which then muft be filled with the compofition 5 
and fo after the firft half of the rocket is confumed, | 
the fire being communicated by the little pipe, will 
light it at the other extremity, and fo drive it back, 
to the place from whence it came. 

The fame thing may be effeéted by the means of, 
two rockets tied together, the tail of the one to the! 
head of the other, one of which being burnt to the 
end, fires the other, making it to run back: but) 
leaft the fecond fhould catch fire at the head, it! 
mult be defended with a cover of paper or waxed 
cloth. | 
This fort of rockets is commonly ufed to fet fire | 
to other machines in fire-works for diverfion, to} 

which, | 


f 


à 
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nut fhells filled, with the rocket RSR and 
many. other ANREP things, of which afterwards. 


Bio NSP ORT: rae ee 


To make PRE that burn in the water, called 
7. Water-Rockets. | 


O° the fre and water are oppofite Be 
mutually deftroying one another ; yet the 

rockets we have hitherto. difcribed, being once, 
lighted will continue to burn even in the water, 
‘and will have their full effe& ; but for as much as, 
it is done under water, we are deprived of the 
pleafure of beholding it. In. otder therefore, to. 
make them to {wim upon the water, we. muft alter 
fomewhat the proportions of their mould, as well 
as the materials of their compofition. 
À The mould, then, required to fuch rockets, may, 
be eight inches in length, and.its bore an inch, 
over. The rowler muft be of nine lines diameter, 
and the rammer not quite fo thick :, no need ie) is 
pase to this mould. 

The compofition, if you would have your rocket 
ie on the water with a clear flame like a candle, 
‘mult be made, of three ounces of powder beaten 
and fearced, one pound of falt-petre, and eight, 
Ounces of falphur mixed together : when you defire 

your rocket to appear on the water with a fine tail, 

ou mult, to eight ounces of common powder, add 
/one pound of fait-petre, eight ounces of fulphur, 
and two ounces of coal. 

The compofition being prepared, and the coffin 
charged with it, as is taught above, put a fire-link 

K at” 
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at the end of it; and covering your rocket with 
wax, pitch, or ‘olin, to preferve the paper from 
the water, faften to ita ftick of white willow about: 
two foot long, which will caufe it to fwim upon the 
water. 

Many other different ways may füch rockets be 
miade without altering either the mould or compofi- 
tion, for which the curidus:may Confult the authors 
that have writ.particular treatifes of Pyrotechny. - 

A rocket alfo may be made, which, after burn- 
ing fome time in the water, will throw up into the 
air fparkles and fttars; which is done by dividing 
the rocket into.two parts with a wooden wheel hav- 
ing a hole in the middle, one partition being filled 
with the common compofition, the other with ftars, 
' having fome powder ftrewed among‘t them. 

Moreover you may contrive a rocket, which, ha- 
ving buint one half of its time in. the water, will 
mount up in the air with great fwiftnefs ; thus? 
having filled two equal coffins with good compofi- 
tion, paft them together flightly only at the middle; 
the head of the one anfwering the tail of the other 5 
betwixt them müft pafs a little pipe at the extre= 
mity, to light the other, when one is confumed.’ 
Then faften the rocket to which the other is joined, 
to a ftick of fuch. length and bignefs as is required! 
for balancing it, and to the lower end of thé rocket 
tie a pack-thread, to which you muft faften a large 
mufket-ball that muft hang upon the ftick by means 
of a bent wire. This done fet fire to your rocket, 
it being in the water: and its compofition being 
con famed, will light, by means of a little pipe, 

the other rocket, which will mount into the air, 
throagh the firength of the fire, the firft being Kept 
down by the weight it fuftains. 


‘à | SPORT 
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SPORT LI. 
| To make Fire-Links. 


AA Fire-Link, fo called from: its refemblance to 
the links of a faucidge, is a kind of Rocket, 

that is ufually tied to the end ofa bigger one, to 
render the, effeét more agreeable, I faid, ufually, 
becaufe there are fome of them made that fly into 
the air as Sky-rockets, and are called Flying Fire- 
links, to diflinguifh them from the others which are 
named fixed Fire-links. We fhall here briefly teach 
the making of both forts. . 

_ And fir{t the fixed kind to be faftened to a Rock- 
et is made thus :, Take a coffin of what bignefs you 
think fit, and having choaked it at the end, fill it 
with fine Powder, and choak it at the other end : 
then roll it ftrongly with fmall. cord from one end 
to the other, gluing the cord with good glue, to 
keep it faft, and to ftrengthen the Coffin, that it . 
may give the greater noife when it breaks : thus is 
your fire-link ready. to be faftened to the end of a 
Rocket, either with paper, parchment, or cord, 
or otherwife ; but note, that you mult pierce the 
end of your Fire-link, which joins to the Rocket, 
and prime it with Corn-powder. 
__ To make flying Fire-links, you muft have fuch 
Coffins as for the former, only they muft be a little 
Onger, and having choaked them at one end, charge 
them with corn-powder, adding at laft meal-powder 
to the thicknefs of one inch, driving all down, asin 
fky rockets, with a mallet. Then ftrengthen the 
coffin with a line, as in the former, after you have 
choaked the other «nd, leaving a hole about the 
ignefs of a goofe-quill, to which you muft put a 
little moiftened powder for priming. 

Or, having choaked at one end, and charged 
our coffin within one inch of the other end, choa 
K 2 
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it there, leaving only a {male hole, which if quite 
fhut up, or too fmall, muft be. opened with à 
bodkin; then fill up your empty {pace with powder 
finely flowered, or with the corhpofition for fky- 
rockets, which muft be driven clofe with a rammer 
and mallet, doubling down the remaining papery 
if any, upon your compofition, which will give a 
fine tail to your link; and when you have made à 
hole in the middle of this laft paper, and primed. 
it, your flying link is ready to be thrown into the 
air, which is done thus. | | 
You muft provide guns or cannons with a vent at 
‘bottom, where there muft be a tail fomewhat long, 
‘which mult pafs through a piece of wood, that it 
may reach to a fire-conveyance ranning along un+ 
derneath, to fet fire to the cannons one after ano- 
ther, which will alfo throw up into the air the 
_links with a noife in the fame order. | 


SPORT LIV. 
To make Fire-Lances. 


ANCES of fire, are log and thick pipes 

or cannons of wood, with handles at the end, 
whereby they are made faft to {takes or polts, well 
fixed, that may fuftain the force of the fire, having 
feveral holes to contain rockets or petards. They 
‘are ufed in feftival Fireworks that reprefent noéture 
nal fights, as well for throwing rockets, as making 
vollies of reports. i 
You muft ofe them thus—Put a Rocket into every 
hole, and fill the bore of the cannon with Compo= 
fition, which ‘fired will, as it confumes, fire the 
Rockets one after another, and throw them up ins 
to the air. But if you would have many throwa 
up at once, cover the bottom of the Lance with 
compofition, and thereupon place a long oll ae 
, | ci 
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filled with the fame compofition, about which put 
| your Rockets; till you have filled your cannon, the 
| priméd end being downwards, that fo firing the 
| compofition in the pipe, this may light that at the 

bottom of the Lance, which firing the Rockets, 
they will mount all at once into the air. 

There may be many other ways of contriving 
|Fire-lances in imitation of this, of which I fhall 
not {peak : I fhall only mention one other fort of 
thefe Lances. his confifts of a Coffin made of 
| ftrong paper well glued, which may be of what di- 
| menfons you think fit, according as it is defigned 
to give more or Jefs light;-this muft be filled with 
[the Star-compofition, pulverifed and ptimed with 
| Meal-powder moiftened: the lower end muft be 
Hopped with a round piece of wood, which muft 
‘appear two inches without the coffin, that thereby 
ae may be faftened at pleafure. 

_ Remark. The name of fiery or burning Lances, 
land Pikes, is alfo given to a kind of pikes like a 
javelin or dart, with a {trong iron-pointed head, 
called by the Latins Pha/orica, and Dardi di Fun 
}oco by the Italians, which were formerly thrown, 
being firft fired againft the enemies, either by the 
hand or from engines, being covered between the 


iron and wood with tow dipt in fulphur, rofin, 


’ . re . 


_ This fort of Lances is not now in ufe, but in- 
Mtead of them we have Buruing Arrows, that are 
not lefs terrible, though not much now in efteem ; 
however, we will here gratify the curious with a 
brief defcription of them. Flaming Arrows are 
artificial firebrands thrown amongft the enemies’ 
works, to reduce them to afhes: they are made | 
thus—Prepare a little bag of {trong courfe cloth, 
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about the bignefS-of a goofe’s or fwan’s egg, of 4 
globular or fphæriodal figure, which’ mult -be filled 
with a compofition made of four pounds of beaten 
Powder, as much refined Saltpetre, two pounds of 
Sulphur, and one pound of Grecian, Pitch: or you 
may make it of two pounds of Meal-powder, eight 
pounds of Saltpetre refined, two pounds of Sulphur, 
one pound of Camphire, and one pound of Colo- 
phony: or yet more fimply thus—of three pounds” 
of powder, four pounds of Saltpetre, and two 
pounds of Sulphur. With one of thefe mixtures 
fill the bag, prefling it hard, and make an hole 
through the middle of it lengthwife, to receive an 
arrow, like thofe of the ordinary bows or crofs- 


‘bows, the head of it remaining without the bag, 


which muft be faftened fo as it may not move or 


. flide towards the feathers. This done, roll your 


bag with ftrong packthread as thick as poffible from 
one end to another, and then cover it all over with 
Meal-powder mixed with melted pitch. Thus it is 
ready to be fhot out of a bow or crofs-bow, after 
it is fired by two little holes made for that purpofe 
near the head of your arrow. à | 


SPO R:T; LY. 
To make Stars for Sky-rockets. ÿ 


MTARS are little balls about the bignefs of a 

mufquet-bullet, or an hazle-nut, made of an 
inflamable compofition, which gives a fplendid 
light, refembling that of ftars, from whence is the 


pame When they are put into the rocket, they 


mutt be covered with prepared tow, the manner of 
fnaking which fhall be taught, after that of ftars._ 
© They are made thus: to one pound of powder 
finely flowered, add four pounds of falt-petre, and 
two pounds of fulphur ; and having mixed all very 


well, roll up about the bignefs of a nutmeg of this 


mixture 
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mixture in a piece of old linnen or in paper ; then 
tie it well with pack-thtead’, “arid make a hole 
through the middle with a pretty. big bodkin, to 
receive fome prepared tow, which. will ferve for 
Priming : this being lighted, fires the compofition, 
which emiting a flame through both holes, gives 
the refemblance of a pretty Jarge ftar. 

If inftead of a dry compofition, you ufe a moift 
one in form of palte, you need only roll it into a 
little ball, without wrapping it up in any thing, 
fave, if you will, in prepared tow, becaufe of itfelf 
it will preferve its {pherical figure ; nor needs there 
any priming, becaufe while moift you may rowl it 
in meal-powder, which will ftick to it, and when 
fired will light the compofition, and this at falling 
forms itfelf into drops. 

Remark. There are many other ways of mak- 
‘ing ftars, too long now to be mentioned; I fhall 
only here fhew how to make Stars of Report, that 
is, (tars that give a crack like that of a piftol or 
mufqnet, &s follows. 3 

Take fmall links, made as is taught in Sport 53. 
which you may choofe either to roll with line or 
not; tie to one end of them, which muft be pier- 
ced, your {tars if made after the firft manner, that 
is, of the dry compofition: otherwife you need 
only leave a little piece of the coffin empty beyond 
the choak of the pierced end, to be filled with 
-moift compofition, having firft primed your vent 
with grain. powder. | 

You may alfo contrive ftars, which, upon con- 
-fumption of the compofition, may appear to be 
turned into ferpents, a thing eafy to be performed 
by fach as underftand what precedes ; upon which 
account, and becaufe they are but little in ufe, I 


fhall fay no more of them, 
K 4 SPORT 


Ane aT 
gee ORT, CURE | 
To make prepared Tow for priming to Fire-works. 
Repared Tow, called alfo Pyrotechnical Match, 
and Quick-match, to diftinguifh it from Com- 
mon Match, is ufed for priming all forts of machines 


for Fire-works of diverfion, fuch as rockets, fire- 
Jances, ftars, and the like ; and it is made as fol- 


: Jows. 


Take thread of flax, hemp or cotton, and dou- 
ble it eight or nine times, if it is for priming your 
Jarge rockets, or fiery lances; but four or five 
times only, if it is to be put through your ftars. 
Having made it of a bignefs proportioned to your 


‘defigned ufe, and twifted it, but not too hard, wet 


it in clean water, which muft be after {queezed out 
with your bands. Then put fome gun-powder in a 
little water, fo a to thicken ita little; in this foak 
your match well, turning and ftiring it till it is 
thoroughly impregnated with the powder ; and then 
taking it ont rowl it in fome good powder dut, and 


hang it upon lines to dry either in the fun or fhade: 


thus you have a Pyrotechnical Match ready for ufe 


‘on all occafions. 


Common Match, called alfo Fire-cord, is thus 
made: Take an unglazed earthen pot ; cover its 


botom with red fand well wafhed and dryed; upon 


this lay fpiral-wife plain match of cotton, or well- 


cleaned tow, half an inch thick, the diftance of 


half an inch being between each revolution, and 
then cover it with fand ; upon which again place a 


Jay of maich ag before, and upon this another of 
fand, and fo interchangeably till the pot is full, but 


finifhing always with a lay of fand: then cover it 


witb an earthen cover, and Jute with clay the join- 
Ang, fo as no air may get entrance.» This done put 


burning Coals round the pot, and after it has been. 
kept 


pay Re 
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kept hot for fome hours, let it cool of itfelf; fo 


a match is prepared, which will burn without 
moak or offenfive fmell, 


; SPORT LVIL 
To make Golden-rain for Sky-rockets. 


À HERE are fome fky-rockets, which in fal- 

ling make little waves in the air, like unto 
hair half curled, and are therefore called Hairy- 
Rockets; they end ina fort of rain of fire, called 
Golden Rain. ’Tis thus made. 

Fill with the compofition for fky-rockets goofe- 
quills, the feathers being cut off; putting fome wet 
-Powder in the open end of each, both to keep in 
the compofition, and to ferve for priming: with 
thefe fill the head of your fky-rocket, and it will 
end in-a golden rain very agreeable’ to behold. 
Remark. This golden-rain calls to my mind a 
Pyrotechnical Hail, fo called from its refemblance 
to the natural, which is a quantity of fmall hard 
bodies, being either pieces of flint, round ftones, 
leaden bullets, or fquare pieces of iron, inclofed in 
a catridge of wood, iron, or copper, and is there- : 
fore called Catridge or Cafe-fhot ; they are ufed in 
war, either in open field to diforder an enemy’s 
army, or ina fiege to drive them away from a 
‘breach or gate to be feized, being fhot either out of 
a mortar, or a great-gun of a large-bore. 


| SPORT LVII. | 
To reprefent with Rockets, feveral figures in the 


| air. 

LT F you take a rocket of the larger fort, and place 
round the head of it many {mall ones, fixing 
their ticks all round the large coffin upon the head 
of your big rocket, which ufes to contain the head 
works, ordering it fo, that your {mall rockets bane 
| take 


* 


| 


fire whilft the great one is mounting up, you wilf | 
have the refemblance of a tree, very delightful 0 
the fight; whereof the big one will reprefent the 
trunk, and the little ones the branches. 

But ifthe {mall rockets take fire when the great 
oneis half turned in the air, they will have the ap=\ 
pesrance of a comet: and when the large one is” 
altogether turned, fo that its head paints down- 
watds to the cath they will exhibit the nine : 
of a fountain of fire. 

If you put on the head of a taro rocket man 
goofe-quills, the feathers being cut off, filled with 
fky-recket compofition, as in the preceding fport ; 
when fired, they will appear to thofe under them as 
a fine tows of fire; but to thofe who view them 
on one fide, like half curled hair, very delightful 
to the view. 

_ Finally, with ferpents tyed to a rocket with pack= 

thread by the ends which are not fired, leaving two" 

or three inches of the thread between each, you 

may reprefent at pleafure feveral forts of figures mole 

entertaining and agreeable to the fight. | 
SPORT LIX. 

To make Fire-Pots for fireworks of diver fion. 

Pot of fire is a large Coffin filled with Rockets” 

that take fire all together, and are difcharged 
fromthe Pot without hurting it. The bottom of 
the Pot mutt be covered with Powder-duft, which 
being fired by a match that muft pafs through a. 
hole in the middle of the Pot, will fet fire to all thee 
Rockets at once. 

When there are many Fire-pots, they muft bet k 
covered with fingle paper, that they may not cl 


all at once; otherways, one when fired might fet 
fire to another ; and you mutt ufe only a fingle leaf 
of paper, that it may not binder the Rockets to fly — 


out. Pots of Fire are alfo made for war-fervice. 
SPORT. 
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To make Shining-balls for diverfion, and for [er- 


«+ ‘pice in war. 4 


“FNIRST, to make fhining balls for recreation ; 
| to four pounds of fait-petre, put fix pounds of 
falphur, two pounds of crude antimony, four pounds 
“of colophony, and four pounds of coal: or, to two 
“pounds of falt-petre, take one pound of falphur, as 
much antimony, two pounds of colophony, as 
much coal, and one pound of black pitch; melt 
thefe, being well beaten, in a kettle, or in a glazed 
earthen pot, and thereinto throw fuch a quantity . 
of hards of flax or of hemp, as will juft fuffice to 
imbibe all the liquor, of which as it cools make 
little pellets or round balls, to be covered over 
with prepared tow, which I taught to make in 
Sport 56. and after pus into fky-reckets, or balls 
for eiverfion, as is ufual to be done with fiery ftars. 
Next, to make Shining or Flaming-balls for fer- 
-vice in war, to be thrown from a mortar, againit 
the enemy, you mult melt in a kettle, or glazed 
earthen pot, as above, equal parts of fulphur, black 
pitch, rofin, and turpentine, into which dip an 
iron, or. {tone bullet, fomewhat lower than the bore 
of the mortar, and when its furface is covered with 
“this matter, row! it in corn-powder: which done 
‘cover it over with calico, and dip it again into the 
fame liquor ; rolling it after in grain powder ; this 
mul be reiterated feveral times, covering, dipping, | 
and rowling it, till it fills exa@ly the bore of the 
‘mortar or cannon, into which you defign to put it, 
remembering {till to end your operations with rolling 
it in grain-powder, that being put into your piece, 
‘immediately above the charge of the powder, it 
“may take fire as it is thrown into the air againft the 
UC | enemy 


next, which makes the wheel turn round its fixed 
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enemy, either to annoy them, or to difcover their 
defigns, which is ufually done in fieges. ~ ee 
Inflead of thefe fhining-balls, red-hot-balls are 
more frequently ufed for offending the enemy, by! 
burning them, their houfes, or works. Thee 
bullets are of iron, and being hated red-hot in a. 
furnace are thus ufed. Your cannon being charged | 
with powder, freed from corns, and pointed fome 
thing upwards, you muft have in readinefs a cylin. | 
der of wood fitted exaétly to its bore, which you | 
muft put into your gun next the powder, and upon 
it you muft ram down a wad of wet ftraw, hay, or 
tow of hemp, or fome fuch moift materials: then. 
putting in your red-hot-ball with a ladle, immedi- | 
diately put fire to your gun. À 
| 


.. 
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To make a Wheel of Fire-works. } 
Wheel of Fire, or Fire-works, is a wheel of! 
light wood, fet round with rockets of a mide. 


x fize, the head of one regarding the tail of another, 1 
* that when the firft is fpent, it may fet fire to the) 


axel-tree without intermiffion, till all the rockets 
are confumed. | 
Upon this account it is called a Fire-wheel, and | 

it is alfo called. a Frery Sun, becaufe placed hori- # 
_Zontally upon a ftake fomewhat large and perpen- © 
dicular to the horizon, it turns round, and repre- | 
fents a fun in night combats, which is very di-! 
verting. a 
You may alfo make fire-wheels which have a _ 
fituation: perpendicular to the horizon, and surn à 
_ upon an axis parellel to it, very agreeable to be- M 
hold. Fire-wheels are likewife ufed to Hight other La 
works at a diltance, imafcending or defcending up- M 
on a ftretched rope, like flying-dragons ; -and on 
many 4 

à 
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many other occafions, to the pleafure of the Spec- 
tators. xt} 4 
|) ARE SPORT LXII. 

To make a Balloon, or fiery Foot-ball. 


TDAL LOONS are coffins of a large diameter, | 
À) thot out of a mortar whither one pleafes, filled 
commonly with Serpents about the thicknefs of a 
Ground-rocket, but not fo long, with two {mall Fire- 
links of the fame length and breadth, which being, 
fired by their priming, burft the Coffin, this having 
below a fire-conveyance, at the. mouth of which 
there is à priming of cotton dipt in Powder. 

The Coffin is made with a thick wooden Rowler; 
about which is rowled ftrong card-paper, glued to 
keep it from undoing, which being choaked below, 
a hole is made there for a fire conveyance, filled 
with a Compofition more flow than that of Ground- 
rockets, being like to. that of Sky-rockets: after 
this it may be filled with Serpents, and fometimes 
with Stars, and then choaked above. 


SPORT LXIII. 


To make an Ointment excellent for curing all forts 
HS of burnings. ine 
| OIL, over a gentle fire, in common water, 
F§ Hogs’ Lord, or the fat of frefh Pork, fkim- 
‘ming it perpetually till no furthe feum arifes ; then 
-expofe it thus melted to cool in the clear open air 
‘three or four nights. After this melt the fame lard or 
greafe in an earthen veffel over a flow fire, and ftrain 
it through a linen cloth into cold water, and after 
wath it well in fair river or fountain water, to take 
away its falt, which will make it become white as 
fnow. Finally, being thus purified, put it up in a 


glazed earthen vellel, to be Kept for ufe upon occa- 
fion. | 
no | If 
a 

at 
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“Jf it falls out; as commonly it happans, that by 
a burning, blifters rife upon the fkin, they.muft 
fhot be cut or broken, till ‘the éintment has been 
ufed to it for three: or four days. You may alfo 
ufe the following, which you will find to be of 
great efficacy, and is made of Hogs’ Lard melted 
and mixed with two drams of the water of Night=' 
fhade, and one dram of Oil of Saturn; or ‘with 
two ounces of Juice of Onions, and one ounce of 
Oil of Walnuts. 
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SPORT LXIV. 


| a? defcribe an artificial lantern, ‘by which one 7e | 
| read at night at a great diflance. : | 


AKE a lantern in the form of a cylinder or 5 
M of a {mall cafk laid on one fides. put in one. 
of its two ends a concave parabolic olafs, in order — 
to apply to its focus the flame of a wax-candle, the 
Jight of which will reflect to a great diftance in 
pafling through the other end that ought to be open 
and will appear with fuch a fplendor, that by it one | 
may read at night very fmall letters at a great dif 
tance, with telefcopes; and thofe who fee the light . 
of the candle at a great diftance, will take it to be 
a great fire, which will be ftill the lighter if the 
Jantern is tinned within, and made in the form of. 


an elyplis. | 
| The 
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2 The Magical Lantern. 
_ We likewife make ufe of fuch a glafs for à magi- 
eal lantern, fo called, becaufe by means of it we 
an make any thing appeat’on the white wall of a 
dark room; fuch as monfters and fearful appariti- 
ons, ‘which’ the ignorant impute to magic. The 
light reflected by virtue of this glafs pafles through 
a hole in the lanternj inwhich there is a lens of 
lafs ; and between them there is a thin, piece of 
wood containing feveral glaffes painted with mon- 
ftrous and formidable figures, which they move up 
and down through'a flit in the body of the Jantern, 
and which caft their reprefentation to any oppofite 
wall in the fame colours and proportions, but 
much enlarged. 


SPORT LXV. 


By the means of two plain looking-glaffes to make a 
face appear under different forms. 

| AVING placed one of the two glaffes hori- 
d zontally, raife the other to about right ane 
gles over the firft; and while the two glaffes conti- 
nue in this pofture, if you come up to the perpen- 
dicular glafs, you will fee your face quite deformed 
and imperfeét; for it will appear without forehead, 
eyes, nofe or ears, and nothing will be feen but a 
mouth and a chin raifed bold, Do but incline the 
glafs never fo little from the perpendicular, and 
your face will appear with all its parts excepting the 
eyes and the forehead. Stoop it a little more, and 
you will fee two nofes and four eyes; and then a | 
litl: turther, and you will fee three nofes and fix 

eyes. Continue ro incline it ftill a little more, and 
you will fee nothing but two nofes, two mouths 
and two chins; and then a little further again and 
you will fes one nofé, and one mouth. At laft 
incline a little further, that is, till the angle of 
SR incli- 


Mie. | 
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inclination comes. to. be 44- degrees, and Rok face 
will quite difappear. og 

If you incline the two. glaffes: the. one. ona 
the other, you will fee your face perfe@ and intire. 
and'by.the different inclinations, you will fee the 
reprefentation. of YOUE atcha aE and inverted 
alternately, ,&c. : A 


$PO R Ti LXVT.. 
To deferibe a vertical dial upon a pane of glafi Ry 


as to denote the ours without 4 gnomon. 


y ns 
[tas À 


Once made fuch a dial for, a friend: after the: 
following manner. | 
I took off a pane of Re that. was foldered on: 
the out-fide to the frame of a window, and calcu 
Jatiog the thicknefs of the frame for the gnomon, 
had the pane glewed on again to the infide of the 
frame, allotting to the meridian line a fituation per-' 
Bendicular to the horizon, ‘as it fhould be in'vertical 
dials, and,on the, outfide, Tcaufed to be glewed to 
to the frame, oppofite to the dial, a ftrong piece of 
paper un-oiled, that fo the, rays of the fun might. 
penetrate it: i lefs, and keep'the fu; face of the dial 
darker. Then to diftinguifh the hours without a 
ftyle, I made a little hole in the paper with a pin,. 
over: pant the foot of the ftyle marked upon the dials, 
and thus the hole reprefenting the tip or end of the. 
ftyle, and the rays of the fun pafling through it, cat, 
upon the glafs a {mall light that pointed out the 

hours very prettily in the obfcurity of the dial. 


SPOR T LXVII. 

To find in all parts and at all times, the four care 
dinal points. of the world, without ‘feeing the hie 
or the flars, or making ufe of a compafs. 

TD's four cardinal parts of the world, vide 


the eaft, the welt,,, the fouth and the north, 
are 


ti 
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“ate eafily found by acompafs, the needle of which 
‘being touched with a loadftone, turns always one 
of its points towards the fouth and the other to- 
wards the north, which is enough to dire& us ta 
eaft and weft; for when one fets his face to the 
north, the eaft is on his right and the welt is on his 
left hand. pig | 

“ The north is eafily diftinguifhed in the night by 
“the ftars, particularly by minding the polar ftar, 
which is but two degrees diftant from the arétic 
pole: and in the day-time aftronomers mark the 
meridian line upon an horizontal plain, by means 
of the two points of a fhadow marked before and 
after noon upon the circumference ofa circle deferib- 
ed from the point of the ftylus, the fhadow of which 
is made ufe of to fhew by its extremity mpon that 
circumference two points equally remote from the 
Meridian. — pete 
: But without all thefe helps you may at all times, 
and in all parts, find out the meridian line, after the 
following manner. Sait es 
_ Take a platter or bafin fall of water, and when 
the water is fettled and ftill, put fofily into it an 
iron or fteel needle, fiich as a common fewing nee- 
dle; and if the needle is dry, and be laid all along 
upon the furface of the water, it will not fink; but 
after feveral turns. will {top in the plan of the meridie 
an circle, fo that it reprefents the meridian line ; 
and by confequerice one end of it will point to the 
fouth, and the other to the north: but without fee. 
ing the fan or the ftars, it is not eafy to know which 
of the two ends points to the fouth, and which to. 
he north, sa dey a 

. Father Kircher lays down an eafy way of knowing 
outh and north. He orders you to cut horizon- 
ally a very ftraight tree growing in the middle of 
à plain at a diftance from any eminence or wall that 
‘4 Le L | may 
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may fhelter it from the wind or the rays of the fun: 
in the feétion of that trunk you will find feveral 
curve lines round the fap which lie clofer on one 
fide than the other: __ | 

And, as he fays, the north lies on that fide 
‘where the lines are moft contracted, perhaps becaufe 
the cold arifing from the north binds up, and the 
heat from the fouth fpreads and rarifies the humours 
and matter, of which thefe crooked lines are form- 
ed. Thefe lines, fays that author, are as the cir- 
cumferences of concentrical circles in ebony or Bra- 
zil wood. 


SPORT LXVIII. 


To break with a flick another flick refting upon two 
glaffes without breaking the glajfes. | 


HE ftick that is to be broken muft not be 

- very thick, nor yet lean much upon the 

glaffes ; it.ought, as near as poflible, to be equally 

thick all over, for the eafier finding of its center 
of gravity, which will then be in the middle. 

_ The ftick being thus qualified, we lay its two ends, 
which ought to terminate ina point, upon the brim 
or edge of two glaffes of equal height, fo that the 
{tick does not lean to one fide or end more than 
the other, and the two points ends reft but lightly 
upon the edge of Le glafs, to the end that when 
it bends a little through the violence of the ftroke, 
it may eafily flip off, and break at the fame time. 
This done, we take another ftick, and with. that 
. give a fmart blow upon the midling point, which 
being the centre of gravity will receive all the force 
of the blow; thus-will the ftick break, and that the 
more eafily that the blow is violent, and fall clear 
of the two glaffes which remain unbroken, becaufe 
the ftick lay but very gently and equally upon the 
brim of each; for if it refis more upon one glafs 

| than 
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than the other, it will prefs that one moft, and fo 
amay break it. ; 
"SP OR T! LXIX. , 


| To make a ‘ip fit to carry in one’s pocket, that 
Shall not go out though you roll it upon the ground. 


O make a Jamp that never fpills its oil, and 

~~ B never goes out in \any-pofition whatfoever, 
make faft the veflel that contains, the oil and the 

match to an iron or brafs ring, with two {mall 

pivots or hinges diametrically oppofite, that fo the 
velfz] may by its. weight continue in æquilibrio round 

the two hinges and turn with freedom within the 

circle, fo'as:to keep always to an.horizontal pofiti- 
On, as in your fea-compafies, }which: have two fuch 

Circles to keep them horizontally ; and in like man- 
ner this firft circle cught to have two other pivots 

diametrically’ oppofite, which «enter. into another 
circle of the fame fubftance ; and that fecond circle 
has two other little hinges inferted in another con. 

cave body that furrounds the whole Jamp. , Thus 
the lamp with its two circles may turn freely upon 

its fix hinges, which give to the lamp when it is © 

turned, fix different politions, viz. up and down, 

forwards and, backwards, to the right and left, 

and which ferve to keep the Jamp in an horizon- 
tal pofition, which, being, in the middle. does. 


always reft upon its center of gravity, thatis, its 


“center of gravity is always in the line of direction, 
which hinders the oil to dpi, turn it which. Way, 


pou will, 

| SP O R Ed) odes 6} 

Te take up a boat that is funk with a cargo of 
goods, 


Fa boat finks in a deep river, you may bring her 
À up again, by getting two other boats, one 
L 2 empty, 


oo ees 


empty, and the other deep loaded with fore heavy. 
fubftance, as ftones, dc. You muft-tie thefe two 
boats to the boat that is funk with two ropes, and. 
extending the rope of the deep Jaden boat, unload | 
her into the other that is empty; which will raife — 
the firft boat a little, and make it draw along with | 
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. 


it the boat that is under water, and at the fame | 
time make the fecond boat fwim fo much deeper in | 
the water. The fecond boat being thus loaded, — 
you muft bend her roap and unload her again into, 
the empty boat, and thereupon fhe becoming light: , 
er, will rife and draw the boat under water fo far 


* farther up. ‘Thus you continue to load and unload 


till you biing the boat even with the water, and 
then tow her to the fide. no) 4 | 


To make a boat go of itfelf up a rapid current. 


SPORT LXXI. 


r i HE more rapid a river is, the eafier it is to. 


make a boat go of itfelf up againft the Cire) 


rent, by a rope and a wheel with its axeltree that 
has wings like the wings or {weeps of a mill-wheel. 
Fix the wheel with its axeltree at the place to 


which 
Jet its 


you would have the boat conduéted, and 
{weeps be as deep in the water as there is” 


occafion for turning it round: tie a roap to the boat 
and tothe axeltree of the wheel, which turning 
with its axeltree by virtue of the rapidity of the 


water, will wind up the rope on its axeltree, and fo” 


_ by the fucceflive abreviation of the rope, drag it, 
againft the current to the place propofed: which 


it will 
rapid, 
wheel, 


reach fo much the fooner that the current is. 
the rapidity quickening the motion of the 


SPORT 
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“3 p'o RT EXXIT. 


To know which of two different waters is the lighteft, 
without any fcales. 
‘à AKE a folid body, the fpecific gravity of 
| which is lefs than that of water, dale or fir- 
. wood, for inftance; and put it into each of the two 
waters, and reft affured that it will fink deeper in 
the lighter than in the heayier water; and fo by 
obferving the difference of the finking you will know 
which is the lighteft water, and confequently the 7 
wholfomelt for drinking. 


SPORT. EXXHIE 0 | 
To know if a fufpicious piece of money is good or 
bad. 


F it be a piece of filver that is not very thick, 

as a crown or half crown, the gocdnefs of 
which you want to try ; take another piece of good — 
filver of equal balance with it, and tie both 
pieces with thread or horfe-hair to the fcales of an 
exact balance (to avoid the wetting of the fcales 
themfelves) and dip the two pieces thus tied in 
water; for then if they are of equal goodnefs, that 
is, of equal purity, they will hang in æquilibrio in 
the water as well as in the air; but if the piece in 
queftion is lighter in the water than the other, it is 
Certainly falfe, that-is, there is fome other metal 


mixed with it that has lefs fpecific gravity than file 
ver, fach as copper; if it is heavier than the ether, = 
it is likewife bad, as being mixed with a metal of 


greater fpecific gravity than filver, fuch as lead. LE 
If the piece propofed is very thick, fuch as that = 
‘crown of gold that Hiero king of Syracufa fent to | 
Archimedes to know if the gold{mith had put inte _ ie 
it all the 18 pounds of gold that he had given him ee] 
1 L 3 for 
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for that end; take a piece of pure S gold of equal 
weight with the crown propofed, viz. 18 pounds, 
and without ‘taking the trouble of weighing them 
in water, put them into a veffel full of water, one 
after another, and that which drives out moft was 
ter, mult neceffarily be mixed with another metal 
of lefs fhecific gravity than gold, as taking up more 
fpace though of equal weight. 


DE O'R ST VEXKIV, 


To: know how the win d fiands, without flirring out 
of one’s chamber. 


Pix [X to the cieling of.your room 3 circle divided 


A into 32 equal parts, with the names of the 


52 rumbs Or wind-points, thé points of north 
and fouth being upon the meridian line. The cir- 
che or. dial thus divided, muft have a needle.or hand 
movable round its centre, like the hand of a watch 
er clock; and that hand mnft be fixed to an axel- 
tree that is perpendicular to the horizon, and may 
move eafily upon the leaft wind, by virtue of a fane 
on its upper end above the roof of the houfe, and 


_ then the wind turning the fane, will at the fame 
time turn its axeltree, and the hand that is fixed to 


it, which will accordingly point to the rumb from. 
whence the wind blows. 


SPORT LXXV. 


P 


He lin vel ur chifs are like ine another, and. 


al weight, being filled with different met 


‘hy 
4 a Aa Tally to difiinguifh the one from the other. 


“HIS fport äs eafily performed, if. we confi- 
a der that two pieces of different metals of 
equal weight in airy do not weigh equally in water + 
becaufe that of greatelt fpecific gravity takes up a. 
leffer {pace in water, it being a certain truth, that” 
any metal weighs Less à in water than in air, by reafon” 


of. ; 
À 


[ 15t ] 

of the water, the room of which it fills. For ex. 
ample, | if the water weighs a pound, the metal will 
weigh in that water a pound lefs than in the air. 
rh gravitation diminifhes more or lefs according 
“as the fpecific gravity of the metal is greater than 
that of the water. 

_ We will fappofe then two chefts perfectly like one 
another, of equal weight in the air, one of which 
is full of gold, and the other of filver; we weigh 
them in water, and that which then weighs down 
‘the other muft needs be the gold cheft, the fpecific 
gravity of gold being greater than that of filver, 
which makes the gold lofe lefs of its gravitation in 
water than the filver. We know by experience, 
that gold lofes in water about an eighteenth part 
only, whereas filver lofes near a tenth part: fo that 
if each of the two chefts weighs in the air, for 
“example, 180 pounds, the cheft that is full of gold : 
will Jofe in the water ten pounds of its weight ; 
and the cheft that is full of filver will lofe eighteen ; 
that is, the cheft full of gold will weigh 170 pounds, 
and that of filver only 162. . 


+ Or, if you will, confider that gold is of a greater — à 


fpecific gravity that filver, the cheft full of gold, 

though fimilar and of equal weight with the other, 
muft needs have a leffer bulk than the other. - And 
therefore if you dip feperately each of them into a 
veffel full of water,.you may conclude that the 
cheft which expels lefs water has the leffer bulk, — 
and confequently contains the gold... « 7. 


SURO RE LXXVI. 
To meafure the depth of the fea. 


‘TE a great weight to a very long cord, or 


rope ; and let it fall into the fea till you fin js 

it can defcend no farther, which will happen when 
he weight touches the bottom of the fea, if the 
| quantity 
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quantity or bulk of water the room of which is 
taken up by the weight and the rope, weighs lefs! 
than the weight and rope themfelves :. for if they. 
weighed more, the weight would ceafe to defcend, 
though it did not touch the bottom of the fea. 

Thus one may be deceived in meafuring the 
length of a rope let down into the water, in order 
to determine the depth of the fea; and therefore to 
prevent miftakes, you had beft tie to the end of 
the fame rope another weight heavier than the for-" 
mer, and if this weight does not fink the rope deep-. 
er than the other did, you may reft affured that the 
Jength of the rope is the true depth of the fea: if. 
it does fink the rope deeper, you muft tie a third 
weight yet heavier, and fo on till you find two 
weights of uneqnal gravitation that run juft the fame 
length of the rope, upon which you may conclude 
that the length of the wet rope is certainly the fame 

with the depth. of the fea. ven 
SPORT LXXVII. 
To reprefent lightning in a room. a 
id ie room in which you are to reprefent 
' lightening muft not be large, but quite dark, — 
and fo very clofe that the air cannot readily enter! 
it. The room being thus in order, take a bafin 
into it with fpirit of wine and camphyr, which muftw 
boil there till it is all confumed, and nothing, left 
in thebafin. This will rarify the camphyr, and 
turn it into a very fubtile vapour, which will dif i 
perfe itfelf all over the room ; infomuch that if any 
one enters the room with a lighted flambeau, all L 
os phe imprifoned vapour will in a moment take fire, \ 
and: appear as lightening, but without hurting either — 
_ the room or the fpectators. SL ae 
+ ! Remark.  Camphyr is of a nature fo proper to 
_ -¥etain and keep an unextinguifhable fire that it will { 
LATE burn. 
a 
nk 
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burn entirely, and that very eafily upon ice or 
_ among fnow, which it melts, notwithftanding their 
| coldnefs ; and if it be reduced to powder and thrown 
upon the furface of any {till water, and then light- 
“ed, it will produce a very pleafant fort of fire, for 
_ the water will appear all fire and flame; the reafon 
of which I take to be, becaufe the camphyr is of 
a fat nature which refifts water, and of a light and 
“fiery fubftence, which the fire grafps fo keenly that 
‘it is impofhble for this fabfiance to difengage itfelf 
when once it is entangled. 


SPORT LXXVIIL 


Fs melt at the flame of a lamp a ball of lead in 
paper, without burning the paper. 


AK E a very round and fmooth feaden ball, 
i wrap it up in white paper, that is not rump- 
| Ted, but clings equally sbout the ball without wrine 
kles, at Ieaft as far as is poffible ; hold the ball thus 
wrapped up over the flame of a lamp or flambean, 
and it will grow hot by degrees, and in a little... 
| time melt and fall down in drops through a hole in 
| the paper without burning it. | i, 


SPORT LXXIX. 
To reprefent an Iris or rainbow in à root. 


VER Y one knows that the rainbow is agreat — 
arch of a circle that appears all on a fadden 

in the clouds before or after the rain, towar a 
part of the air that is oppofite to the fun, — 
of the refolution of the cloud into rain; t 
is adorned with feveral different colours, o 
| the principal are five in number, namely ree 
| is outermolt, yellow, green, blue, and vi 


purple, which is interior. 
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This Tris feldom appears alone, and is called the 
firft and the principal rainbow, to diftinguifh it. 
from another that commonly appears along with it, — 
and for that reafon is called the fecond rainbow, 
the colours of which are not fo lively as thofe of 
the firft, though they are difpofed after the fame 
manner, but in a contrary order, upon which ac- 
count a great many take it for a reflection of the. 
firft. à 
If you want to reprefent, at one time two fuch. 
Iris’s in your room, put water into your mouth 
and ftep to the window (upon which the fan is fup- 
pofed to fhine) then turn your back to the fun, and 
your face to the dark part of the room : and blow 
the water which is in your mouth, making it fpurt | 
out with violence, into little drops or atoms; and. 
among thefe little attoms or vapours, you will fee 
by the rays of the fun, two rainbows refembling the 
two that appear in the heavens in rainy weather, __ 
Oftentimes we fee rainbows in waterworks or 
fpouts, when we ftand between the fun and the — 
fountain, efpecially when the wind blows hard, for 
then it difperfes and divides the water into little 


drops. Which is full evidence, that the rainbow, 
~ which the philofophers admire as much as the igno- 
sant people do thunder, is formed by the refleétion 


and refraction of the rays of the fun darted again{t — 
. feveral little drops of water, that fall from the — 
clou: time of rain. | 
ow may likewife be very eafily reprefented, ~ 
m with a window thatthe fun fhines upon, © 
riangular prifm expofed to the rays of the fun, … 
hein paffing through the glafs, will by their 

it reflections and refractions produce apon the 

r ceiling of the room, a very agreeable Iris, — 
eaft a texture of feveral different colours. re: | 
bling thofe of the rainbow ; and the further the | 

RP ties ae i ceiling d 
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ceiling or wall is diftant, and the more it is dark, 
the colours will appear the more charming and 
lively., You may likewife imitate the colours of 
the rainbow by expofing to the fun a {phere of 
eryftal or glafs, or a glafs full of clean waiter. 


: S PO Ripe a 
To make a confort of mufick of feveral parts with 


only one voice. 


HE found conveyed diftin€ly to the ear, by 

 § ‘remote’bodies, againft which the air is dri- 
ven by the voice of an animal or otherwife, and. 

‘then reflected, is what we call an echo; which is 

fometimes double, triple, &c. when the” voice is 

{trong enough to make feveral bodies, at different 
diftances, beat back at feveral times the parts of : 

the air to our ears, fo that one echo is ‘no fooner 
‘ended than another begins. sit 
+ Though. molt eccho’s make us hear only the lat — 
words of the voice, becaufe the air, though ftrongly _ 
ämpreffed, has not the fame force at the end that 
it had at the beginning ; yet it may be focontrived = 
as to make a confort of mufic of fevetal parts, that 
is, a confort of feveral fongs tuned together, by 
only one voice or one inftrament, to the found of =~ 
which the eccho’anfwers. CRI EU 
For if the echo anfwers only once to: the : 
or the found of the inftrument, he who. fi 
plays may make a Duo, that is, a mouf rh 

parts ; and again a Trio or mufic of thre 
the echo anfwers twice. But indeed he 
expert mufician, and one that is well ve 
rying the tune and the note. 
 Thus commencing, for example at Ut, 
begin Sol a little before the echo anfwers, 
finifh the pronunciation of Sol by the time that t 
“eccho has completed its anfwer, and then he will 
Re have 


havea fifth, which is a Mr coulsananli in mus 
fic ; and in like manner, if at the fame time with 
the echo’s anfwering to the fecond note Sol, or 2 
little before, he repeats it upon a higher or lowe 
“er note, be will make 4 diapafon or eighth, 
which is perfect harmony in mufic. And fo on, if 
be has a mind to continue the chace with the echo, 
and fing alone the two parts. 

To this purpofe we fee by experience in feveral 
churches, when they are fingmg, that there feems 
to be many more parts in the chorus than there 
really are, the quantity of echo’s making the air to 
refound on all fides, and fo multiplying the voice 

and redoubling the chorus. 


D'P'O'RTNERXXT. 


To make a flring cf a vial fhake without touche 
QE ing it. 

NHOOSE at pleafure three ftrings in a viol, 
or any other inftrument of that fort, ‘without 
any intermediating ftring, and tune the firft and the 
_ third to the fame note, without touching that inv 
the middle: then ftrike one of the two ftrings thus 

‘tuned pretty hard: with a bow, and you will find 

that when it fhakes the other will tremble fenfibly . 
and vifibly, and the middle ftring, though nearer, 
fhall {tir no manner of way. ‘ 
This fport may likewife be refolved by two flring 
uments of the fame fort, as two viols, twa w 
wo harps, two fpinets, dc. by putting the © 
he fame tune, and then placing them at am 
nt diftance, and ina proper pofition; for 
the two inflruments being touched with a 
Wing force, will move the other, that is, the 1 
igs of the other, which are fuppofed to be inv 
D, will produce fuch another hermony, efpes 
ne: if the ftrings in one and the other infrument, 
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oe long and equally thick. For this T can 
-affign no other reafon but experience. 

k SPORT LXXXII. 

To make a deaf man hear the found of a mufical 


| _inflrument. 

HT moft be a ftringed inftrument, -with a neck of 

| À fome length, as a lute, a guitarre, or the like ; 

and before you begin to play, you moft by figns 

Idireét the deaf man to take hold with bis teeth of 

| the end of the neck of the inftrument; for then if 

| one ffrikes the firings with a bow one after another, 

the found will enter the deaf man’s mouth, and be 

| conveyed to the organ of hearing through the hole 

in the palate: and thus the deaf man will hear 

with a great deal of pleafüre the found of the inftru- 

| ment, as has been feveral times experienced. Nay, 

| thofe who are not deaf may make the experiment 

| upon themfelves, by flopping their ears fo_as not 

to hear the inftrament, and then holding the end 

| of the inftrument in their teeth while another — 
touches the flrings. DIRE 
SPORT. LXXXII. ANT à 


To make an egg enter a vial without breaking. 5 Se 


YET the neck of the vial be never fo ftrait, 

4 an egg will go into it without breaking, if 
it be firft fteeped in very ftrong vinegar, for ih pros * : 
cefs of time the vinegar does fo foften it, thaltyehe 
thell will bend and extend lengthways fi 
breaking. And when it is in, cold wateRe 
upon it will recover its primitive hardnefs,lsme 
Cardan fays, its primitive figure. ie 

| SPOR © LXXXIV. à 
To make an egg mount up of itfel 


Mint a little hole in the fhell of t 
a and fo take out the yelk and the white, 
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fill the egg-fhell with dew, then ftop up the hole 
and expofe it to the rays of the fun at noon day i 
for then the dew not being able to bear the light, 
nor too great heat, will'rifeup with the ega-fhelll 
efpecially if it leans againft a little ftick or plece of 
wood, that flopes never fo little, and if the hole is 
well {topped. May dew is faid to be belt: and it 
is obferved by the farmers, that the more May 
“abounds in dew, the more plentifully does the earth. 
bring forth: for dew being a fubtile vapour pro- 
duced in the morning by a weak heat, and preferved | 
by a moderate cold, it is very well difpofed for the. 
reception Of celeftial virtues: and when it infinu- 
ates itfelf into vegetables, it communicates to them 
the virtues it retains; and hence it comes that plants. 
moiftened with it thrive better, than when they. 
_ Bre nourifhed with fpring, well, or river water. ~ 
Seta Gt ous PORT oD XX XV. 
To make water freeze any time in a Bot room. 
VILL a vial with warm water, the neck of 
which is fomewhat narrow, and having {topped _ 
it clofe, put it in a veffel fall of fnow mixed with — 
- common falt and faltpetre, fo as to leave the vial 
covered all over with. fnow: and ina little time . 
_ the water will be quite frozen, though in the fum- 
ner time, and-in a very hot room. 
brow cold water with {now upon a table, 
the fnow fet a platter full of fhow witha — 
quantity of falt and faltpetre pounded; the — 
the faltpetre will make the {now fo cold, 
ittle time the water under the platter will 
to ice, and make the platter {tick fo fait | 
le, that you Cannot move it without fome | 


: Sie 
ark. The faltpetre and fal-armoniac are | 
> poffefied of the virtue of making water fq 

extremely 4 
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|extremely cold, that ifyou pat a fificient quantity 
of them in common water, it will become fo cold 
that your teeth can fcarce bear it. They might 
therefore be very ufefully employed in fummer for 

i} ‘cooling wine or any other liquor, by fetting the 
wine bottles in water thus refrigerated, 

' If you diffolve a pound of nitre in a pail of water, 
the water will be exceflive cold, and fo very proper 
‘for the ufesabove-mentioned. It is well known that 
“wine is cooled with'ice ; and in regard ice cannot 
| always be had in fummer, I fhall prefcribe a way of 

making it. 


i 


# 


To make Ice in fummer. 

To make ice in fammer, put two ounces of re- 
fined faltpetre, and half an ounce of florentine Oris, 
‘into an earthen bottle filled with boiling water, flop 
the bottle clofe, and convey it forthwith intoa very 
deep well, and there let it fteep in the well-water 
for two or three hours, at the end of which you 
will find the water in the bottle all ice: fo you 
bave nothing to do but to break your bottle oy 
| take out your ice. 


_ 0S PO, RAD ARK VE 0 ie 
To kindle a fire by the fun-beams, à 


HIS Sport may be performed either by re- 
_fraétion in ufing lenticular Rina thicker à in 


unite into one point called the eee 
| you may Jight a’ match or any other € 
| matter: or elfe by reflexion, in ufing 
looking- glafs of metal well polifhed in its 
| vity, which may be either fpherical or pa 
| and is likewife called a burning- glafs, bu 
| better ee the former fort ; for 6 it de 


v=. wet” Le? ee 
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fhorttime melt lead, and even iron, and. vif 

. ftone. | ya À 
Fo SPORT LXXXvII. q 
To make a fowl roafiing at the fire, ture round of 

itfelf with the fpit. # 


AKE a wren and fpit it upon a hazel Rick, 
and Jay it down before the fire, the two. 
ends of the hazle ftick being fupported by fome-| 
thing that is firm ; and you will fee with admira-| 
tion the fpit and the bird turn by little and little: 
without difcontinuing, till it is quite roafted. This, 
experiment was firft found out by Cardinal Palotti | 
at Rome, who fhewed it father Kircher, in order. 
to know the phyfical caufe of it; which to my, 
_ mind is eafily difcovered, for the hazel wood is. 
 compofed of feveral long and porous fibres, into 
which the heat infinuates itfelf, and fo makes it 
turn round when the wood is hung right. 
aa SPORT. LXXXVIIL | 
To make an egg fland on’ its finalleft end, without 
falling, upon a finooth plain fuch as glafs. 
a D LACE a looking-glafs quite level, or hori- | 
‘ zontally, without inclining to either fide; 
«tofs the egg with your hand till the yelk 
. burfts, and the matter of it is equally difperfed 
through all the parts of the white, fo that the : 
and the yelk make but one body. Then fet 
| of the egg upon the horizontal plain, hold- 
it is upright, and then it will continue 
fituation without falling, by reafon of the 
m made on all fides by the parts of the 
ally mixed with the white, fo that the cen- 
gravity in the egg continues in the line of | 
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Zo make a piece of gold or filver difappear, with 
out altering the pofition of the eye or the piece, 
or the intervention of any thing. ; 
% | Dai the piece of gold in a porringer full of | 
; water, or a veflel that is broader thanitis = 
deep, and let the eye be in fuch a pofition, as juft 
_ barely to fee the piece at the bottom over the brim 
of the veffel; then take out the water, and though 
the porringer continues in the fame pofition as well 
as the eye, the piece which appeared before by vir- 
tue of the refraction made in the water, willthen 
be covered from the fight by the fides of the por- 
_ renger. | j ; 
SPOR Tue, | 
To make a loaf dance while it is baking in the Oven. 
i: P UT into the dough a nutfhell filled with live 
falpbur, faltpetre and quickfilver, and ftop- 
ped clofe; as foon as the heat comes to it, tbe. 
“bread will dance in the oven; which is occafioned. 
by the nature of quickfilver, for it can bear no heat 
without being in a continual motion. Thus, by 
the means of quick-filver put into a pot where peafe 
are to be boiled, all the peafe will leap out of the 
pot as foon as the water begins to heat. In like 
manner quickfilver put into hot bread, will make 
it dance up and down the table. | i 


Bis ig vis SB O ORD ROE : 
To fee in a dark room what palfes abroad. F 


A ÆAKE your room fo clofe and dark, tha th 
U {4 light can come in no where but thro 
little hole left in a window upon which the 
fhines ; over again{t this hole, at a reafonable 
tance from it, place fome white paper, ox a pie 
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the air in the glafs ; upon which part of the water — 
_ will fall into the glaf till it has {topped up the paf _ 


of linen; and you will fee every thing that paffes | 
by the outfide of the window appear on the paper | 
or linen, only their figures are inverted. | 


| | 
S: PEUR TER CI oy) | 
To hold a gla/s full-of water, with the mouth down, | 

fo as that the water [hall not run out. | 


AKE a glafs full of water, coverit witha | 
cup that is a little hollow, inverting the cup © 
upon the glafs ; hold the cup firm in this pofition 
. with one hand, and the glafs with the other, then | 
with a jerk turn the glafs and the cup upfide-down, 
and fo the cup will ftand upright, and the glafs | 
will be inverted, refting its mouth upon the interior 
bottom of the cup. This done, you will find that 
part of the water contained in the glafs will run 
out by the void fpace between the bottom of the : 
cup and the brim of the glafs ; and when that fpace | 
is filled, fo that the water in it reaches the brim 
of the glafs, all paffage being then denied to the © 
air, fo that it cannot enter the glafs, nor fucceed | 
in the room of the water, the water remaining in 
the glafs will not fall lower, but continue fufpended 
in the glafs. _ 1 
If you would have a little more water defcend 
. into the cup, you muft with a pipe or otherwife — 
_draw the water out of the cup, to give paflage to | 


\ 


fage of the air afrefh, in which cafe no more will * 
me down ; or, without fucking out the water in. 

the cup, you may incline the cup and glafs fo that ! 
he water in the cup fhall quit one fide of the brim 
e glafs, and fo give paflage tothe air, which 
then fuffer the water in the glafs to defcend till # 
pailage is topped again. “ % 
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… This Sport may likewife be performed by cover- 
ing the brim of the glafs that is full of water, with 
a leaf of, {trong paper, and then turn the glafs, as 

above ; and without holding your hand any longer — 

upon, the paper, you will find it as it were glewed 
_ for fome time to the brim of the glafs, and during 
… that time the! water will be kept in the glafs. 


SPORT XCIIL. 


"To make new wine keep its fweetne/i for froeral 
years. 


R. Lentin informs us, that if you let new. 
LL wine heat by itfelf, it lofes in a little time 
all its fweetnefs, efpecially if thé cafks are left 
open ; but if you boil it upon a fire immediately 
afier the grapes are prefled, moft of the volatile 
principles of the fweetnefs concentrate, and link 
themfe'ves with the more fixed parts of the wine, 
“which preferves its fweernefs for feveral years. 
- Remark. A {weet and new wine may preferve 
‘its fweetnefs à leaft a whole year, if you pitch the 
.cafk well both within and on the ontfide, to binder 
the water to penetrate into it, and fo fpoil the wine, 
which ought to be put into it before it boils; and 
Keep the cafk well {topped in a ciftern of water, fo 
“as to be covered all over for a month or thirty 
days; and then take out the cafk and place it in a 
cellar. - 
In the year 1692, Thad a cafk full of Bareande 
wine brought me in the fummer to Paris by water, 
which immediately upon its arrival was clapped 
‘Into my Cellar, and after a few days ftanding, | 
found it boiling as if it had been quite new, an 
that it had reaffumed its former fweetnefs, whic. 
continued about a month, and after that it proved — 
extraordinary good wine. Some tell youthsta — 
See ee Piece 
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… piece of cheefe or pumice-ftone thrown into the cafk, 

will break the violence of fermenting wine. à 2 

* To recover the fweetne/s of new wine. | 

When the new wine has loft its fweetñefs, it : 

may be recovered by cafking it up immediately, | 

and putting in the bottom of the cafk half a pound | 
of multard-feed, lefs or more, according to the fize 

of the cafk. | 


SP OR TT: XCIV. 


To know when there is water in wine, and to fepe- 
rate it from the wine. | 


F the wine is neither fweet nor new, but fine 
_and Clear of its lee, you may know, (according 
to Porta and father Schott) whether it is mixed 
with water or not, by throwing into it apples or 
pears, for if the wine is unmixed they will fink to 
the bottom, if itis mixed they will fwim above, 
becaufe the fpecific gravity of water is greater than. 
that of wine. 
Some order wild apples or pears, and if thefe 
cannot be had, ripe apples or pears. Others make 
. ufe of an egg, and alledge, that when the wine is 
pure the egg falls fwiftly to the bottom, but if it is. 
mixed with water, the egg defcends more flowly, 
the water having, by virtue of ‘its gravity more 
force to bear up the egg than the wine has. ÿ 
Now the contrary’ will happen, if the wine be 
{weer and new, thatis, when fach wine is unmixed, 
the egg will defcend flower than when it is mixed; — 
by reafon that new wine unmixed is by virtue of its 
lec heavier than water, and confequently becomes” 
lighter, by the addition of water. 5e", ae 
When you have difcovered that the wine is mixed, 
_ you may feperate the water by a dry bulrufh, ace 
cording to Mizauld; for the rufh béing a plant that _ 
grows and thrives in watry marfhy places, if be be | 
| rie 
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- dried, and one end of it put into mixed wine, the 


water will infinuate itfelf into the rufh, and fo the 
wine will be left alone. By the fame reafon, the 


… rufh may ferve to difcover whether the wine is mixed 


with Water or not. ie ANA 
Remark. On the other hand, fome pretend you 


‘may feparate the wine from the water, by putting 


in a long narrow piece of linen, woollen or cotton 


_ cloth, one end of which hangs out of the veffel, as 
if the wine being lighter would rife and flow out 


upon the cloth while the water ftays behind; but 
this and feveral other ways for the fame purpofe, 
are difapproved by other authors. 
To pour water into wine without mixing, 
You may pour wine upon water, without mixing, 
if you put a toaft of bread upon the water ina glafs, 


- and while this toaft fwims above the water, pour 


in the wine very foftly ; for then you will fee the 


water remain unmixed at the bottom of the glafs 


without any alteration in its colour. 

To know if milk is mixed with water. | 
_ Here by the bye I fhall fhew you the way of 
knowing when water is mixed with milk; put a 


à little ftick into the milk, then pull it out, and Jet 


a drop of the milk fall from it upon the nail of 
your thumb; and if the milk is pure, the drop 


_ being thick will ftand for fome time upon your nail; 
but if it is deluted with water it will run off im- 


_ mediately. 
fe To turn water feemingly into wine. 


| 


You may turn water into wine in appearance, by 


turning the mouth of the vial downwards ; for then 
the water will run out, and the vial will be filled 


with wine; which the ignorant will take tobea 


turning Water into Wine 
| MA US SPORT 
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fetting a vial full of water in a cafk full of wine, | 
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To make a metallic body fwim above water. — 


| "py" HOUGH the fpecific: gravity of water is 
- | inferior to that of metals, and confequintly 


water is uncapable, abfolately fpeaking, to bear up | 


a metallic body, fuch as a ball of lead, yet this 
ball may be flatted and beat ont to a very thin 
plate, which when very dry and put foftly upon 
{till water, will {wim upon it without finking, by 


virtue of its drynefs. Thus we fee a fteel needle © 


will fwim upon the water, when it is dry, and laid 


foftiy lengihways upon the furfacce of {till water. 


But if you would have a metallic body to fwim 


_ neccffarily upon water, you muft reduce it toa 


very thin plate, and that’ concave like a kettle, in | 


which cafe the air it contains weighs Jefs than the 
water, whole room it poffeffes. It is by this cone 


trivance that coppor boats or pontons are made. 
for pafling whole armies over rivers without any. 


danger. 
Remark. If you put tis concave metallic veffel 
upon the water, with its mouth perpendicularly. 


down, it will ftill fwim, by reafon that the air - 
contsined in its cavity finds no exit; infomuch . 
that if you pufh it under water and hold it there by. 


force, the detained air will keep the bottom from 


1h 
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being wet on the infide. And by the fame reafon | 


you may have a burning coal in the: bottom, and 
jindit not extinguifhed when you take it out of 


if 
1 


the water, provided you do not hold it long under 4 


water, for fire {Lands in need of air to keep it in, 
SPORT XCVI. 


To make Aquafortis put up clofe in a bottle boil — 


without fire. | 
p UT a fmall quantity of Aquafortis, and of 
the hlings of braf$ in a bottle, and you will 


hg fee 
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fee fo great an ebullition, that the bottle will ape 
_ pear quite full, and be fo hot that you cannot touch 
it without burning yourfelf. ane 
Remark. In like manner if you mix oil of tartar 
and oil of vitriol together, you will prefently fee a 
very great ebullition with a fenfible heat, though 
« neither of thefe liquors is compofed of any combaf- 
Ltible matter. ue. 
| Of Aquafortis and Aqua Regia. . 
_ Agafortis is fo called with refpe& to its ftrength 
in diflolving almoft all metals and minerals. It is 
commonly a diftillation from faitpetre and vitro! or 
"green copperas ; and itis yet better, if it be a dif- 
tillation from falipetre and roach allum. It diffolves 
all metals but gold; but is rendered capable of the 
diffolution of gold by diffolving fal armoniac or 
? fea-falt in it, after which it affumes the name of 
Aqua Regia. © 
Of Sal Armoniac, Roch Allum, and Saltpetre. 
To avoid all obfcurity of terms ; I fhall bere ace. 
. quaint you by the bye, that Sal Armoniac is a com- 
. pofition of bay-falt, chimney-foot, and the urine of 
animals: That roch allum is a mineral earthy fhatp 
* falt, filled with an acid fpirit, which is oftentimes 
. found condenfated in the veins of the earth, or is 
… taken from aluminous fprings by evaporation ; or 
is found among mineral ftones, and difengaged from 
them by diffolution in water and evaporation, And. 
in fine, that faltpetre is a falt that is partly fulphu- 
| reous and volatile, and partly terreftrial; it is found 
in the dark cavernous places of the earth, and like- _ 
wife in ftables, by reafon of the great quantity of © 
volatile falt in the urine and excrements of animals, 
which joins in with the falt of the earth by the con- 
tinual action of the air. ; 
Pcs Vitriol. eae | 
>  Thcoil of Vitriol (mentioned above) is a cauflic — 
M4 » oil 
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oil diftilled by a ftrong reverberating fire from Vie 


triol. Now, Vitriol is a mineral falt, approaching 


1 


_ to the nature of roach-allum, which i is found chryf- 
talifed in the earth of fuch mines as abound in me- 


tals, which gives us to know that it contains init 


fome metallic fubftance, and particularly iron or 


copper. Wien it is loaded with copper, if you rub 
it again{t iron, it will ftain it witha copper colour. 
But it is beft for all manner of preparations when 
it partakes mot of iron. 
Tartar. 

The oil of Tartar, (mentioned above) is diftilled 
from Tartar along with the fpirit, from which it 
is feparated by a funnel lined with brown pa- 


per. Tartar itfelf is-an earthy incorruptible fub-. 


ftance, formed likea reddifh cruft round the infide 
of wine. cafks, which thickens and congeals tothe 
hardnefs of aftone, and is feparated from the pure 


) parts of the wine, by the action of the fermentative 


à] 


{pirit. 
SP OUR) Fa: XCVIT. 


To make fulminating or thundering powder. 


ARE three parts of faltpetre, two parts of 
falt of Tartar, and one part of falpbur, poun- - 


ded and mixed together ; heat in a fpaon 60 grains 


of this compofition, and it will fly away with a 
fearful noife like thunder, and as loud as a cannon, 


breaking through the fpoon and every thing under- | 


neath it, for it exerts jtfelf downwards, contrary 


to the nature of gunpowder, which exerts itfelf up- 


wards. 


Salt of Tartar. 


à The Salt of Tartar, here ufed, is only a folution — 


“in water of the black fubftance that remains after 


the diftillation of the oil of Tartar, and an evapos | 


* ration of that folution toa dry. falt, which mutt be 


kept very clofe, leaft the moifture of the air fhould — 


melt it, | SU SPORT 
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SPORT XCVII. 
To make the Aurum Fulminans, or thundering gold. 


P UT into a matrafs, upon hot fand, the filings 
of fine gold, with a tripple quantity of Aqua 
Regia, which will diffolve the gold: mix this fo. 


lution with a fextuple quantity of {pring water, and 
then pour upon it, drop by drop, the oil of Tartar 


or volatile fpirit of Sal Armoniac, till the ebullition. 
- ceafes, and the corrofion of the Aqua Regia is over, 
. for then the powder will precipitate to the bottom, 

which may be dulcified with warm water, and dri- 


ed with a very flow fire. 


_ This powder is much ftronger than the laft def 


cribed ; for if you fet fire to 20 grains of it, it will 
a@ with more violence, and have a louder crack, 


. than half a pound of gunpowder, and two grains of 
- it kindled at a candle have a ftronger report than 
a mufket fhot. 


SPORT XCIX. 
To make the Sympathetic Powder. 


ak HE Sympathetic powder is nothing elfe but 
; the Roman Vitriol calcined and reduced to 


a white light powder, which is faid to cure wounds 


ata diftance, by being put upon a linen cloth dip- 


ped in the wounded perfon’s blood, or upon a {word 


-whereon is the blood or pus that comes out of the 


wound. This cloth or {word is wrapped up ina 
white linen cloth, which is opened every day, in 


order to ftrew fome frefh powder upon the blood 


or pus of the wound. This courfe they continue — 
till the wound is perfeétly cured, which happens 
the fooner, if the cloth upon which is the blood 
and the powder, is kept in a place that is neither 


too hot, nor too cold, nor too moilt. Nay, it 1s 


necefs 


" ‘ a Ha: 
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neceffary fometimes to fhift the cloth from place to | 
place, according to the different difpofitions of the | 
wound, by putting it, for example, in a cold place, — 
when the patient finds an exceflive heat in the 
wound. 5 ek 2 
_ To calcine the vitriol for the fympathetic pow- | 
der, take fome Roman viiriol, when the fün is in 
the fign of Leo, or in the month of. July, diffilve 
it in rain water, and filtrate the water through fink- — 
ing pater. Then let the water evaporate upon a 
gentle fire, and you will find at the bottom the — 
vitriol in little hard ftones of a fire-green colour. 
Spread thefe {tones carefully, and expofe them to. 
the rays of the fun, fiirring them often (with a 
wooden fpatula; not an iron fpatula, becaufe the 
fpirits of the vitriol are ready to join in with iron, 
which would rob the fympathetic powder of its vo- 
Jatile Spirits, in which all its virtue confilts) that : 
the ffones may be the better penetrated by the fan, . 
and calcined and reduced to a powder, which will 
be as white as fnow. And to render the fubftance 
of the vitriol more pure and homogenous, the dif. 
folution, filtration, coagulation and calcination” 
ought to be repeated three times. | - | 

This wonderful powder muft be carefully kept in | 
a vial clofe ftopped, and in a dry place, for the » 
Jeaft moifture of the air may turn it to vitriol again, -» 
and fo make it lofe its fympathetic virtue. ‘4 

We are told that this powder {tops all bleedings, ; 
and mitigates very much all forts of pains in any. ‘ 
part of the body, particularly the tooth-ach; and — 
that, by application not to the part affected, but 
to the blood taken from it, and covered up ina 
Jinen cloth as above. — 

Remark.. The chymifts have another calcination 
of vitriol called Colcothar, which being put into M 
the nofe, ftops a bleeding at nofe, and provokes.” 
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to fneeze; being. of ae uf in rouzing the 
fenfes, w wherefore it is given in lethargies. It is . 
allo fuccel sfully ufed for drying up wounds and 


ulcers. This colcothar is only the vitriol kept 
melted upon a fire till all its: ee is evaporated, 
‘and it is reduced to a hard reddifh brown mafs, 
_ whereby it is rendered fit for the cure of the afore- 
faid malidies, and many peat not here to bet men- 
tion: d. : 
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of the magnetical cure of difeafes by ae 
tation. 


4 ‘HE magnetic cure by tranfplantation, is, 


that which is performed by communicating — 


“the di feafe to fome beaft, tree, or herb; and, as 
fome wiil have it, is founded upon the efflux of | 
the motbific particles, which pafs by. infenfible tranf- 


_piration oat of the body of the ee into another 
animal or plant. : 
‘Froman informs us, that a young ffudent got. 


rid of a malignant fever by giving it to a dog that : 


lay in the bed with him, and died of it: which if 


true, mult needs proceed from the imfenfible tran 


piration of the fubtile matter, that thereupon en- 
tered the pores of the dog. 
Thomas Bartholin fays, his uncle was cured of a 


» violent cholic by applying a dog to his belly, which’ 


feized with it. And frequently after the dog had 


. wus thereupon feized with it; and that his maid- 
| fervant was cured of the tooth-ach by clapping the 


fame dog to her cheek, and when the dog.was gone 
from her he howled and made fuch motions, a3 
gave them to know he had the maid’s toothach. 

Hoffman fpeaks of a man cured of the gout by a 
dog ‘ying in the bed with him, who thereupon was 


a 
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fits of the gout, as his mafter had ufed to have be- 
fore. However this be, certain it is, that dogs 
are often fubjeé to the gont, without any infection, 
from men ; and this, and the other ftorics of tran 
plantation are not here offered for conclufive proofs, | 
but by way of recreation. ~ | 
Monfieur de Valemont, who feems inclinable to | 
believe tranfplantation of difeafes, fays, it is done | 
_ not only by infenfible tranfpiration, but likewife by | 
fweat, by urine, by the blood, by the hair, or by | 
taking up what falls from the fkin, upon a ftrong 
frifion. For this he brings feveral inftances, and 
particularly that which follows. 
. À perfon of quality in England ufed to cure the 
Jaundice at a great diftance from the patient, by 


_ mixing the afhes of ath-wood with the patients — 
urine; and making of that compofition three, or | 
feven, or nine little balls, with a hole in each of | 


them, in which he put a leaf of faffron, and then 
filled it up with the fame urine. This done he 
hung thefe balls in a private place where no body : 
could touch them; and from that time the difeafe 
began to abate. 


The great virtues of the Afb tree. 


Remark. The Ath, which is a common tree all ! 
over Europe, has merited the appellation of the - 
Vulnerary wood, by reafon of its peculiar property à 


in curing feveral difeafes, and above all wounds and 


ulcers. Not to mention the almolt incredible vir- _ 


tues afcribed to it, it is faid to {top bleeding at 


nofe, if the face be but rubbed with the wood, and 1 
then wafhed with fair water, and if the patient — 
holds in the hand of that fide where the bleeding is, — 


a piece of the wood till it heats his hand. 


\ 
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à SPORT CI. | 
To flop a bleeding at nofe, or at any other part of 
¥ the body, 


ATHER Schott the Jefuit fays, that to ftop 

; a bleeding at the nofe, you need only to hold 
“to the nofe the dung of an afs very hot, wrapped 
up in an handkerchief, upon the plea that the fmell 
. will prefently ftop it. Wecher did the fame with 
hogs dung, very hot done up in fine taffata, and 

 putintothe nofe. . 

I have feveral times experienced, that a piece of 

red coral held in the mouth, will ftop a bleeding at 
the nofe. Some tell you that the confiriétion of the 
thumb of the fide of the noftril that bleeds, will do 
the bufinefs. À | 

… To ftop the bleeding of a wound, take a linen 
cloth in the fpring when the frogs lay their eggs in 
the water, and wath it in that water till it is well 
impregnated with the frogs eggs; then dry it at the 
fun ; and after repeating this impregnation and de- 
ficcation three or four times, keep the cloth to be 
applied to the wound twice in the form of a cata- 
hae We are told the fecond application will 

O. 
§- PO R'T ; CI. 


To prepare an ointment that will cure a wound at 
¥ a dillance. ; 
OL, HE oinment mentioned by Paracelfus is pres - 
| pared thus, according to Gocleniuss Take 
of the Ufnea or mofs of the {cull ofa man that was 
hanged, two ounces ; mummy, bum-n blood, of 
each half an ounce ; earth-worms wafhed in water or 
“wine, and dried, two ounces and a half; human — 
fat, twe ounces; the fat of a wild boar, and the fat _ 
_ of « bear, of each half an ounce ; oil of linfeed and 
oil of turpentine, of each two drams, . a 
Le John 


Lara]. 
John Baptift Porta preferibes it a little otherwife 
by throwing in fome bole armeniac, and leaving 


Le 


out the earth-worms, and the bears and boars fat. 


an 
a &- i 
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i 

| 
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But let the compofition be which it will, it muft 


be well mixed and beat in a mortar, and kept ina. 


Jong narrow vial! Some fay it fhould be made 
when the fun isin Libra. The way of ufing itis 
this. a bi | à 

Put into the ointment the weapon or inftrument 
that gave the wound, and leave it there; then let 
‘the patient wafh his wound every morning with 
his own urine. and apply nothing elfe to it; after 
it is well wafhed and ‘cleanfed, let him tie it up 
tight with a clean white Jinen cloth, and he will 
find it will heal without any pain. | 4 


Mon fieur Vallemont fays; if you cannot get the | 


inflrument with which the wound was given, you 
May take another, which if gently conveyed into 
the wound, and impregnated with the blood and 


animal fpirits refiding there, will have the fame 


effect. He adds, that if you want a fpeedy cure, 
you moft anoint the infftument often, otherwife 
“you may let it lie a day or two without touch- 


vying it. 


The effe& of this unguent he imputes to the 
fubtle particles, which are thefe little agents that 


 difengage themfelves from the moft fpirituous and | 


_ tranfpirable ingredients of which this unguent is 


Compofed. tankers 

To add to the credibility of its operation, he 
quots father Lana, who obferved that when the 
vines in France were in flower, the wines in Ger- 
many, though at a great.diftance, fuffer an efferve- 
feene; which he explained by the effluviums of 
the fubtile matter, making thefe to reach as far as 


the flare, and alledging that if the atroms, which 


traifpire fromthe terreftrial globe, were not carried 


to. 


sic Ry 


| Cat : 
to the ftars, and fent back from the ftars to the 
earth by a perpetual flux and reflux, there would” 
beno phyfical commerce between the heavens and 
the earth. ay aa fii 
SPORT CII. 
To pierce the head of a pullet with a needle with. 
out killing it. | 
FY HIS is a very eafy Sport, for there is a 
| place in the middle of a pullet’s head, that 
may be pierced without hurting the Cerebellum. 
But the needle muft not be kept in above a quarter. 
of an hour. SN RE 
SPORT CIV. 


To make handfome faces appear pale and hideous 
in a dark room 


FD URN fome brandy and common falt in a glafs, 
then put out the fire and all the lights in the 
room ; and the particles of the falt and brandy 
evaporating into the air fhut up in the room, will 
make the faces of the people in the room appear 
through that air hideous, and frightful. | 
© I intimated above, that if, inftead of brandy, 
you take good fpirits of wine mixed with camphyr 
ina glazed earthen pan put upon hot burning coals, 
he that enters the room with a lighted candle will 
be agreeably furprifed ; for the candle fetting fire 
to the particles of the fpirit and the camphyr, with 
which the air is replenifhed, that air will feem to 
be all in a fire, and the perfon will fee himfelf in 
the midft of flames without being burned. 
| SPORT CV. | 
To lift a mortar of ten pounds weight with a wine 
Be ome ch … glafs. yy 
FTN URN the moita: up-fide down, rub the bot. | 
tom very fmooth, fo that there be none 
: . i eal 


me 


i 


a 


Tae ‘4 
| 

TO ae a 
leaft unevennefs; make a circle the bignefs of the 
rim of the glafs with clay ufed by diftillers; then 
take a lighted paper, put it into the glafs, turn it 
down on the mortar, fixing it to the circle of clay 
and luting it quickly with the fame, fo as not the 
Jeaft air may enter: when the paper is burned out, 
and the glafs is cool, proceed to the experiment: 


and you will find it anfwer. 

Made SPORT CVI. 
To make an egp move upon a table. | 
\AKE an egg, make a fmall hole at each end, 


A and after you have blown out the contents 
through thefe holes put a live leech into it, then. 


ftop up the holes with wax: the egg thus prepar- 


ed being fet upon the table, place fome frefh water 
at a little diflance, which the. leech: immediately 


fmelling will make towards, and give a motion to 
the egg, to the agreeable furprize of the {pectators. — 


‘SPORT CVI, 
Zo make an artificial flame. 
ANY of the following oils, mixed with com- 


pound fpirits of Nitre, burft into a flame, 222. 


oil of Carroways, Cloves, Saffafras, Guiacum, Box, 

Camphyr, Pepper, Hartfhorn, Blood, and many 

other oils. ; 1 
SPORT CVIII. 


To make az artificial earthquake. 


oe O twenty pounds of iron filings add as many 


pounds of fulphur; mix, work, and temper : 


the whole together with a little water, fo as to form 


a mafs, half moift and half dry: this being buried | 


three or four foot under ground, in fix or feven 


hours time will have a prodigious effect ; the ear 
will 


AE 


W077 
à will begin to tremble, crack and fmoke, and fire 
- and flame burft through. 


? SWORE CE 


À 4e prepare a lamp that will mate à am pany look 
5 of any colour you pleafe. 


F you would have’a green affembly, order a 
lamp to be made of green tranfparent glafs, put - 
Den oil and a green wick in it, and the company 
will appear green. If yon would have a black com. - 
pany, you moft do the fame in black, and fo in 
| a cojour. 


S PO RT CX) 
To bake an egg upon your head. 


AKE a loaf of bread juft from the oven, ‘ 
| cut a hole in it, put the egein this hole and 
_ cover it with the bread cut out, then wrap the loaf 

in a linen cloth and hold it upon your head for fome 
time, the egg will be foon done enough. 


9 FOR Diy Ost. 1s, 
To make flames iffie from an egg. 
LOW out the contents of an egg and dry the 
| fhell in the fun, then fill it with brimftone; 
faltpetre, and unquenched lime ; clofe the holes of 
the egg through which you blew the contents, tie 
_ throw it into water and it will flame. . 


SPORT CXIT. 
To make a ring leap atout. 


REPARE a ring made of copper, hollow, 
fill it with quickfilver and {top clofe the hole 
again that the quickfilver may not find any vent. 
| This ring put upon an iron plate made very hot 


with coals underneath, will fkip about brifkly. 
S POUR 


IE 


Ay 
SPORT OXIDE 4 
Of a deceitful bowl, to play withal. 
AKE a hole in one fide of the bowl, and 
caft melted lead therein, and then ftop up 


the hole clofe, that the knavery or deceit be not — 


perceived ; you will have pleafure to fee that not= 
withftanding the bowl is caft direétly to the play, 


how it will turn away fideways ; for that on that . 


- part of ‘the bowl which is heavier. upon one fide 
than the other, it never will go truly right, if ar- 
tificially it be not corrected, which will hazard the 


*- 


game to thofe who know it not ; but if it be known | 


that the leady fide in rolling be always under or 


above, it may go indifferently right ; if otherwife, 
the weight will carry it always fideways. 
SPORT  CXIV, 

To contrive a veffel which keeps its liquor when 
filled to a certain height, Lut lofes or /pills it 
all when filled a little fuller with the fame li- 
gquor. | 


WN AKE a glafs and run through the middle of 


it a {mall bended pipe or crane, open at the : 


end next the bottom of the glafs, and likewife at 


the other end, which muft be lower than the bottom : 


of the glafs; for then the water or wine poured 
into the glafs continues. in it while the branch is 
filling, and till it comes to the bend or the upper- 
moft part of the crane, which withal fhould be a 
little lower than the upper edge of the glafs : but 


after that if you continue to pour more in, it will | 


rife higher in the concavity of the glafs, and not 
finding place for a farther afcent into the crane by 
reafon of its bending downwards, it will change its 


afcent into a d:fcent through the branch, and con- . 


nue to defcend and run out by the end, as long. 
Pes i¢ r 


“i, as 
Pea 
LT 


as.you continue to. pour in; nay, When you have 
done pouring, you will fee that all that was in the 
' plafs before is gone. ant 
. You may make the water run out at the lower 
“end, though the glafs is not filled up to the top of 


the crane, namély, by fucking at the lower aperture _ 


- the air contained in the crane, for then the water 
will neceffarily fucceed in the room of the air, and 
Continue to defcend through the branch, till the glafs 
is empty, efpecially if the orifice touches the bottom 
ofthe glafs. _ 
Or elfe; run the fmall pipe perpendicular down 
through the glafs; let the pipe be open at both 
ends, the uppermoft of which ought to be a little 
lower than the brim of the glafs, and the other end 
a little lower than the bottom of the glafs. Put 
this fmall pipe in another larger pipe ftopped at the 
upper end, which muft be a little higher than the 
“end of the firft and fmaller pipe, and open at the 
lower end, which muft touch the bottom of the 
glafs if you would have all the water run out, which 
it will do when it rifes, for then paflng through 
the orifice of the pipe, it will enter the pipe by one 
end and run out at the other. | à 


SPORT CXV. 
To make a coach that a man may travel in without 
horfes. bbl Sieh ; 
HE two four-wheels muft be little, and 
moveable round their common Axeltree, as 


in the ordinary coaches and the hinder wheels. muit — 


be large, and firmly fixed to their common axel- 


tree, infomuch that the axeltree cannot move, with- 


out the wheels move along witoit. | 
Round the middle of the Axel-tree put a trundle- 
head, with ftrong and clofe fpindles, and near to 


that fix upon the beam a notch’d wheel, the — 
N 2 +  notches 
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notches of which may catch the fpindles of the 
trundle-head, and fo in turning with the handle, 
that wheel round its axeltree, which ought to be 
perpendicular to the horizon, it will turn the trun- 
dle, and with that the axeltree and the wheels, 
which will thereupon fet forward the coach, without 
borfes or any other animal. I need not tell you 
that the axeltree muft enter into the beam, in or- 
der to turn within it. remet 
* There was invented at Paris, fome year&hpo, a 
coach or chaife, which.a footman behind i made — 
to go with his two feet alternately, by virtue of two 
Tittle wheels bid in the box between the two hind- 
wheels, and made faft to the axeltree of the 

coach. hey Rites per I 
_ In fhort, the contrivance of the machine is this. 
Tn a roller, the two ends of which are made fait to 
the box behind the chaife, is a pully upon which 
runs the rope that faftens the end ef the planks, 
upon which the footman puts his feet, where is a 
piece of wood that keeps faft the two planks at the 
other end, allowing them to move up and down by 
the two ropes, tied to their two ends, where there 
are two little plates of iron which ferve to turn the 
wheels that are fixed to their axeltree, which is 
likewife fixed to the two great wheels. _- À 
Thus, you will readily apprehend that the foot- 
Man putting his feet alternately upon the end of 
each plank, one of the plates will turn out of the 
_notch’d wheels; for ‘example, if he leans with-his 
foot upon one plank it defcends and raifes the other, 
which can’t rife but at the fame time the plate of 
iron that enters the notches of the wheel, mult 
eeds make it turn with its axeltree, and confe- 
quently the two great wheels. Then the foorman, 
leaning upon one plank, the weight of his body 
will make it defcend and raife the other plank, 
acing! ab a : which 
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which turns the wheel again; and. fo the motion 
will be continued. Va aot Mee ee 
. ?Tis eafy to imagine that while the two. hind- - 
wheels advance, the two fore-wheels mutt likewife : Mi, 
advance ; and that thefe will always advance ftraight 
| ifthe perfon that fits in the chaife manages them 
with reins made faft to the forebeam. | | 
SPORT CXVI. 

To make two Images, one [hall light a candle and 
: the other blow it out. 
PON the fide of a wall make the figure of 

two images, in thé mouth of each put a pipe 

or quill, fo artificially that it be not perceived, in 
one of which place falt-petre very fine and dry and 
* pnlverized, and at the end fet a little match of © 
Paper: in the other quill fulphur beaten fmall. 
Then, holding a lighted candle in your hand, fay 
to one of thofe images, by way of command, Blow 
out the candle, then lighting the paper with the 
candle, the falt-petre will blow out the candle im- 
_ mediately, and going to the other image (before 
-the {nuff of the candle be out) touch the fulphur 
… with it, and fay, Light the candle, and it will im- 
mediately be lighted.. patent 
SPORT CXVII. 
To feem to turn water into wine. . 


WAKE four beer-bowl-glaffes, rub one in the 
infide with a piece of allum; let the fecond : 
“have a drop of vinegar in it, the third empty, . 
and the fourth.as much clean water in it as. your 
mouth will contain : have ready in your mouth a 
clean rag with ground brafil tied clofe init, that* 
the bulk may be no bigger than a fmall nut, which | 
~ muft lie betwixt’ your hind teeth and your cheeks : 
then take of the water out of the glafs into your 
ae N 3 "mouth 
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‘mouth, and retarn it into the glafs that hath the 
drop of vinegar in it, which will caufe it to have 
the perfect colour of fack; then turn it in, your 
mouth again, and chew your rag of brafil betwixt 
your, teeth, and fquirt the liquor into the empty 
glafs, and it will have the perfeét colour and fmell 
of claret, returning the brafil into its former place, 
take the liquor into your mouth again, and prefently 
fquirt it into the glafs you rubbed with allum, and 
it will have the perfeét colour of mulberry wine; 
and foin many other ways, which for brevity E 
omit. — 
s SPORT CXVII.. | 
To deceive one with feeming pieces of tobacco-pipe. 


OU L up a piece of white paper as hard as your 
lottery tickets, till it is as thick as a tobacco 
pipe, then faften the outward edge with a little 
* ftarch or pafte, having fo done, cut the ends even; 
have this in your hand, break two pieces in ‘the 
: fight of the company, fhake the three together in 
your hat, then caft them upon the table, faying, 
how many pieces of pipe is there under the hat? 
Every one will be apt to ‘fay, three ; lift up the 
hat the better to urge them, clapping it down pre- 
… fently, faying, now lil hold you a wager there are 
but two pieces of pipe under the hat; which when 
_Jaid, take up the hat, and their folly will foon be » 
difcerned, by your cutting the paper with your 
knife. ' ua 
| SPORT CXIX. 

To write letters fecretly, that cannit be difcovered, 
gh AKE a fheet of white paper, and double it. | 
uk vin the middle, then cut holes through both: 
the half fheets, Jet the holes be cut like the panes of 
. glafs windows, or other forms what you belt fancy, 

ROO. © and 
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and then with a pin prick two little holes at.each 

end and cut your paper in two halves, give one half 

to your friend (to whom you intend to write) the 

other half keep to yourfelf: now when you do 

write, lay your cut paper on a half fheet of writing 

paper, and ftick two pins throngh the two holes that 

it {tir not; then through thofe holes that you did 

cut, write your mind to your friend; when you 

have done, take off your paper with the holes again, © 
and then write fome other idle words both before 

and after your lines; but if they were written to 

make fome little fenfe, it would carry the Jefs fufpi- — 
ciom; then feal it up and fend it. 

When your friend hath received it, he muft lay 
his paper on the fame, putting pins into the pin- 
holes, and then he can read nothing but your mind 
.wbich you writ, for all the reft of the lines are co- 
vered. 


SPORT CXX. Secret Writing, 


‘RITE a letter (what you pleafe) on one 

fide of paper with common ink, then turn 

your paper, and write on’ the other fide with milk, 
that which. you would have fecret) and let it dry; 
“but this muft be written with a clean pen: Now 
when you would read it, hold that fide which is 
written with ink to the fire, and the milky letters 
will then fhew blewifh on the other fide, which 

may be perfedtly difcerned. - 


SPORT CXXI Secret Writing. ? 


UT the powder of roach allum into a litttle 
water, and with that write upon the paper : 
when the letters are dry they will difappear ; bur 
clap the paper in fair water, and the letters will 
look white and fhining, the paper being a little 
blacked with the allum. | | iy 


‘© 
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AE ako) R T CXXII. Secret Writing: | 
: YRTRITE with the water in which fal armontac 
\ | well pulverized is difflolved : when the let- 
ters thus written are dry, they will difappear, but 
hold them near the fire, and then they become vi- 


fible again. The fame may be performed by writ- 
ing with the juice of a lemon, or an onion, 


‘SPORT: CXXIIt. 
rp ee . To make Glafs-Drops. | 
pores are thick little pieces of elas, made 
AY 


almof like a drop;. which have a long flender 
end, which being broken at its exttemity, the drop 
breaks prefently with a crack, and flies into white 
powder and little fragments to two or three foot 
rounds wail al 4 4 / | 
Thefe drops, which have excited the curiofity, 
and perplexed the reafon of moft Philofophers, are 
made by letting a little of the melted matter of 
which the ordinary glaffes are made, fall into a 
~ -velfel full of cold water ; for then this melted mate ° 
ter which is very glutinous while ’tis red, makes à 
Jong ftriog, by which they bold the drop 'in the 
middle of the water, where it cools and hardens in 
à little time; after which they feparate the ftring 
which is out of the water, fo that the remaining 
part in the water does not break, commonly called 
a glafs drop, ‘to this drop there {ticks a fmallf end, 
“part of which may’be feparated, by makingvit red . 
at the flame of a candle, without breaking the drops 
_ nor will this drop break if you lay it upon wood, 
and with a hammer {trike upon its thickeft part,’ 
for its external parts are very hard, and fupport 
one another like a vault. And they only break upon ~ 
bendiag the flender end till it breaks, by virtue of 
the Spring raifed by that effort in all its parts, Which 
BES Petes : \ fhake 3 
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fake and tremble like an extended ftring, put into 


motion by forcing it to bend ; whence it comes. 


that thefe parts do in a little time return with very 
great velofity to their firft difpofition; and that the, 
_ parts which are lefs united, and only contiguous, as 
it were, difanite and feparate, and that occafions 
the difunion and feparation of all the reft, and their 
flying all abont with a noife. See upon this head 
Mr. Mariotte’s difcourfe of the nature of the air 
_publifhed in 1679, in which he has, in my opinion, 
wrote more pertinently of this fubje&, than any 
one befides. | 


SPORT CXXIV. fé 


4 je $ 
To reprefént the four elements in à vial, 


\ HE four elements of which the author of 
nature has compofed the elementary world, 


are the earth, water, air, and Fire; of which, © 


the earth being the heaviéft is faid to have the low. 
_ermoît ftation in the center of the world: water. 


being lighter covers the earth ; air being lighter. 


than water covers it ; and at laft fire the lightelt of 
all furrounds the air. So that in» this fenfe thefe 


four make four concentrical orbs, the common cen-, 


ter of which is the centre of the world.  ‘ 


We may reprefent the four elements in this order,. © 


in a Jong vial of glafs or cryftal, by thehelp of four 
heterogeneous liquors, that is liquors of a different, 
fpecific gravity, which are of fuch qualities, that, 
though fhaked together by a violent agitation, they 
foon after return to their natural ftations, and all 
the particles of one -and the fame liquor unite ina 
feparate body from the reft, the lighter giving way 
to the heavier. ied 

To reprefent the earth, make ufe of crude anti- 


mony, or blue {malt well refined, or black fmale 
| coarfly - 


ÿ" 
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coarfly pounded, which by its weight will fiok to 
the bottom of the vial. pk 21 ae * 

To reprefent water, pour upon the laft the ter: 
reftrious fubfance of the fpirit of tartar, or calcin’d 
tartar, or the clean folution of pot-afhes with a’ 
little roch-azur, which will give à fa colour. 

To reprefeni the air, pour upon this compofition” 
{pirit of wine rectified three times, till it has a co- 
Jour of air, or elfe the moft fpirituous brandy with 
a little turnfol, which will give it a celeftial blew’ 
or air colour. % 

To réprefent fire, pour upon all three the oil of 


“Behn, which by its colour, likenefs and fubtilty, 


‘Will make a pretty near refemblance. — 
SPORT, CXXV. 4 Trick, 
TT AK Ea ball (or any thing elfe) in each hand, 


and ftretching them as far as you can afutis 
der, lay a wager with any perfon, that withot# 
bringing your bands nearer together, or throwing: 
either ball from one hand to the other, you will 
have them both in which hand the perfon 
pleafes who lays the wager with you: which is no 
gore than to lay one ball down upon the table, and 
turning yourfelf round take it up with the other’ 
hand, without bringing your hands any clofer. 


THE END. 


[re] 


Explanation of the technical and abftrufe 
‘terms, ufed in the foregoing Recreations, 


A 
NALOGY, the relation which one thing bears 
/ à to another. 
_ ALTQUOT, a part contained in the number pre- 
cifely fo many times. 
ALTITUDE, height. Altitude of à figure is thé 
neasrelt diltane between the top of its bafe. 
ALEMBIC, a veffel for diftilling. 
ALUMINOUS, belonging to allum. 
B 


BASIS, foundation, or bottom. 

BIQUADRATE, the: fousih power arifing from the 
multiplication of a fquare number or quantity by 

. itfelf, | À 

à | 
GONCAVE, hollownefs of a roundifh body. 
CONVEX, ‘the éxternal. round part of any body 
eproñte to the hollow. 

COAGULATION, a curdling or thick fubftance. 

CATAPLASM, a poultice of herbs or roots. 

CONGENTRICAL, that hath one of the fame cen- 
ter. 

CYLINDER, a roller, or rolling ftone. 

CURVE, 4 esdoked line, 1 

CIRCUMVOLUTION, a rolling or turning about. 

CONDENSATE, to thicken or grow thick. : 

CRYSTALLIZE, to fhoot into -cryfals by bang: 
diffolved in liquor. | 

CORRODE, to gnaw or fret, 

CALCINE, to barn to a cinder. | 

CONSTRICTION, crouding the parts clofe tone: 
ther. CENTER, S 


of I 38 1 . 

CENTER, the heart, or middle point of a hide À 
CEREBELLUM, the hinder part of the brain. 
CONSECUTIVE, fucceeding one another. 

CUBE, a fold body i in fix equal fquares. 

CUBE NUMBER, is that which arifes from the 
multiplication of any number by itfelf, and then 
by the product. 

CUBE-ROOT, is the fide of a cube- number; fo 3 
is the fide or root of 27. 

i hos ? D 
DEFERENS, that hath not.the fame center. - 

DIURNAL, ‘daily, or belonging to the day. 
DULCIFIE, to make fweet, or fweeten. 
DESICCATION, a drying up. 

DIAGONAL, a: line deawn from angle to angle. 
DECUPLE, ten fold. 

DENOMINAT OR, of a fraétion, is that part of the 
fraction that ftands below the line of Separation. 

DIVIDEND, a number to.be divided’ 

DIVISOR, the number by which the dividend i is 
ube divide ad, 

ECCENTRIC, that hath not the fame centre. 

ECLIPTIC, is a great circle of the Heavens, in 
which the fun moves in its annual motion. ; 

EFFLUX, a flowing out. / 

EFFLUVIUMS, fmall particles flowing out of mixt’ 
bodies. 

EBULLITION, Loing or bablidis: , 

EFFERVENCENCY, a boiling over, or being very 
hot. - 

EXHALATIONS, fumes or vapours. 

EXPONENT, a quotient arifing when the antece- 
dent is divided by the confequent ; and being — 
placed over any power fhews how many multi- 
plications are necefliry to produce that power. 


eon ANR whole fides are all-equal. | 
FF. 
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FOCUS, a point where the rays meet and crofs the 
. axis after their refraction by the glafs. 
FILTRATE, to ftrain through cloth or paper. 
FERMENT, to puff up or work, as ale or beer. 
FLUX, floowing or loofening. 


FIBRES, threads ‘of hair like firings of mufcles, © 


veins, Pleas roots, &c. 
G 


GNOMON, thé cock of a dial. 
GENERATE, to en sae or beget. 


HOMOGENEOUS, of rhe fame kind, nature, and 
| pvoperties. 
HORIZON. the circle which bebnds! the fight of any 

perfon, who in a large plain, or in the midit of 

the fea, looks round about. 
HUMID, damp or moift.. 
HYPOTHENUSE, in-a right-angled triangle, 1 
: that fide which fabtends the right angle. 
HARMONIC, the se of a line. 


IMPREGNATE, to ak or drink in. 


LENS, a concave or convex glafs, that is made to 4 


throw ‘the rays of vifion into a point. 


ÉENTICULAR, belonging tothe humour of the eye, 


_LUTING, covering Or Ropping up, with loom or 
clay. 


LONGITUDINAL, at length, or leogthway as op- 


poled to er re 
M 


MAGNETIC, endued with ah RME of attracting: 


_ jron.to ‘ERE: 


MEDIUM, the middle ftate. 


MERIDIAN, isa great cirele pafling through the 


"poles of the wor! id, when the fun comes tothis: — 


circle, 


+ 
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circle, it is then mid- day Or nooh. 


MORBIFIC, caufing difeafes. 


N 
NUMERATOR, of a fraction, is the number fixed 
: above the feparating line. 


QSEVRESUFLE, eighteen- fold. 


P 
PERFORATION, a boring through. 


PERABOLIC, a folid figure, fo called from its for. ; 


mation. 


_ PRISM, a folid glaf, through which the fun’s rays 


» being tranfmitted, are relragted | into the vivid co- 
lours of the rainbow. 

POLYGON, having many corners. 

PYRAMIDAL, in the form of a pyramid. 

PENTAGON, a figure having five fides and five an- 
gles. ~ 

PF RCUSSION, a firiking or knocking. 

PRODUCT, is the number fought or arifing from 
the multiplication of feveral numbers. 


Q 
QUOTIENT, the number that fhews how many 
times the divifor is contained in the dividend. 


; 


| Ris 
REFRACT, to break again, or refift. 
REFRACTION, a fudden change of determination 


in a body moved. 
RAREFY, to make thin. 


’ REFRIGERATE, to refrefh or cool. 


REVERBERATE, to {trike or beat back. 


RATIO, the rate or proportion which feveral quan- 


tities or numbers bave one to another. 


_ RECTANGULAR, when one or more of the angles 


RETROGRADE, going backwards, 


_ are equal. 
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STYLUS, a line whofe fhadow on the plane of the 


dial fhews the true hour-line, and is the upper 
_ edge of the ghomon. 
SPECIFIC, a particular that diftinguifhes a thing 
from another of a different fpecies. 
SEX TUPLE, fix-fold. 
SPATULA, an inftrument for fpreading falves, &c. 


SYMPATHY, a conformity in nature, a fellow-feel- 


ing. nena | 
SURSOLID, the fifth power from any given root in 

fpecies or numbers. | 
SPHERICAL, belonging to, or round like a fphere. 
SEARCED. dry, or confumed. ays 
SPONTANEOUS, ating of its own accord. 
SQUARE-NUMBER, any number which is fquared 

or multiplied by itfelf, as 2 by 2, which is 4. 
 SQUARE-ROOT, the fide of a {quare-number, fo 
4 is the fide of 16. 


TRANSPIRATION, breathing of vapours through — 


the pores. 


TRANSPLANTATION, the removing things from 


one place to another. 
“TRANSVERSE, that rans acrofs. 
TARIFF, a book of rates. 
Vv 
VERTICAL, a line perpendicular to the horizon. 
VULNERARY, good to cure wounds. 
VEGITATE, to grow, or make lively. 
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braham the Jew. 

he three Rings. ” 
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The Marchionefs of Montferrat 
Ke he Friar. 

© Prima and Oligni. 
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“Exranrainnen of B OCCACE: 


: Confifting of 


the following, viz. 


Riccardo the Beau. 
The Jealous Wife. 
Adventures of Tedaldo. 
The Intriguing Abbot. 


‘The deceived Hufband. 
| A piece of Gallantry. 
‘Amours of Guifcard and Chit. 


mond. 
Albert of Imola. 
Lorenzo and Ifabella. 
Gabritto and Areuvola. 
Girolamo and Salvettra, 


_ Cimon and Ephigenia. * : - 


The Conftant Lovers, 
The Tragical Hunt. - 
The Difcovery. 


_ Cifti, the Baker. 
Friar Onion. 


The Humorous Conj uration. 


: The Hufband Trick’d. 


The Lovers Revenge. 

The unlucky Abbefs. 

The miraculous Refurrection, 
or Faithful Lovers reward- 
ed, &e. &c. &c. 
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